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1.0 INTRODUCTION

This Safety Plan has been prepared as Data Requirement A009, a requirement under
Delivery Order 0003 (Task IRA H Phase I) of contract number DAAA15-88-D-002! between
Harding Lawson Assaociates (HLA) and its subcontractors and the U.S. Department of the Army
(Army).

This document is submitted as an Appendix C to the Task Plan of the Hydrazine Blending
and Storage Facility (HBSF) Interim Response Action (IRA). This plan details health and safety
procedures to be followed during aspects of field activities to be conducted during construction,
sampling, and operation of the hydrazine wastewater treatment system to be implemented at the

HBSF at Rocky Mountain Arsenal (RMA).

1.1 TASK SUMMARY

The HBSF at RMA, near Denver, Colorado, (Figure 1.1) was constructed in 1959 and
operated for 23 years from 1959 to 1982. The 10-acre site (Figure 1.2) consists of two distinct
facilities, each completely surrounded by security fencing. The yards are connected by two
overhead pipelines.

The HBSF was used as a depot to receive, blend, store, and distribute hydrazine fuels. The
primary operation was blending of aahydrous hydrazine and unsymmetrical dimethylhydrazine
(UDMH) to produce Aerozine 50. The materials were manufactured elsewhere and shipped to
RMA for blending. Blending operations were not continucus and occurred in response to requests
by the U.S. Air Force. Other operations at the HBSF included loading and unloading rail cars and
tanker trucks, destruction of off-specification Aerozine 50, and storage of Aerozine 30,
anhydrous hydrazine, monomethyl hydrazine (MMH), monopropellent hydrazine, hydrazine 70,
UDMH, and hydrazine solutions.

Hydrazine and UDMH are unstable in the natural environment and rapidly decompose when
exposed to the atmosphere. One of the decomposition products of UDMH is n-nitrosodimethyla-

mine (NDMA), a2 suspected human carcinogen. From January through March 1982, the U.S.

20008,120.10 - HSP
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. U.S. Occupational Safety and Heaith Administration (OSHA) surveyed the HBSF and detected the
presence of airborne NDMA within the HBSF. In May 1982, RMA ceased operaiions and closed
the HESF to all but safety-essential or emergency-response entries.

Cn February 1, 1988, a proposed Consent Decree was filed in the case of U.S. v. Sh={l Oil
Company with the U.S. District Court in Denver, Colorado. A modified version of the Consent
Decree was filed on June 7, 1988. On February 17, 1989, a Federal Facility Agreement (FFA)
that incorporates the provisions of the modified Consent Decree was executed by the US. Army,
Shell Oil Company, the U.S. Environmental Protection Agency (EPA), the U.S. Department of the
Interior (DO}, the U.S. Department of Justice (DOIJ), and the U.5. Department of Health and
Human Services (DHHES). The FFA specifies a number of Interim Response Actions (IRAs) to
alleviate certain concerns prior to the final remedial action. IRA H, closure of the HBSF, is to be
implemented at the HBSF. The IRA process described in the FFA requires preparaition of an
Assessment Document, a Decision Document to include Applicable or Relevant and Appropriate
Requirements (ARARsS), and a Draft Implementgtion Document prior to implementation of the

. response action. At this time, the Assessment Document and Decision Document have been
completed. dLA will develop the Draft Implementation Document. This section presents a

summary of the scope of work for the task,

1.1.1 Task Order Scope of Work

The HBSF IRA H Task has been separated into two phases, which comprise the decom-
missioning of the HBSF at RMA. Phase I includes planning, wastewater treatment system
selection and modification (including bench/pilot-scale testing), full-scale system installation,

analytical method development and laboratory method certification, treatment system start-up

testing, and development of a Draft Implementation Document for facility decommissioning.
Phase II will involve planning, installation of a second wastewater treatment system, operational
treatment of hydrazine wastewater, reduction and elimination of the facility hazards, dismantling

of all above-ground structures and equipment, disposal of generated solid and lig:id waste

20003,130.10 - HSP
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' streams, and preparation of a Technical Report tu document facility decommissioning. The

present Task Order addresses only Phase I of IRA H.

1.1.2 Objectives

The principal Phase [ objectives are to:

Conduct a bench/pilot-scale testing program to select an appropriate ;hemical oxidation/
ultraviolet (UYV) irradiation treatment system for treatment of hydrazine wastewater
stored at the HBSF

Determine necessary treatmeat system modifications to achieve the desired discharge
concentrations for the chemicals of concern in the wastewater

Develop and certify an analytical method for analysis of NDMA in treated wastewater to
attain the lowest technologically achievable Certified Reporting Limit (CRL)

Conduct start-up testing of the selected full-scale treatment system at the HBSF

Gather sufficient process information from the start-up testing to more specifically
define operational treatment requirements

Prepare a Draft Implementation Document deflining step-by-step procedures for
decommissioning above-ground equipment and treatment of remaining hydrazine waste-
water at the HBSF

. 1.1.3 Health and Safetv Responsibilities
Health and safety responsibilities for the HBSF IRA H Phase I work are split between HLA

and the

O.H. Materials Corporation (OHM) depending on the current task activity, Task

activities addressed by this Healith and Safety Plan (HSP) comprise primarily onsite work. The

task activities and primary responsibilities are summarized as follows:

20008,130.10 - HSP
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Task _Activity Primarv Responsibility
Bench/Pilot-Scale Test Wastewater Collection HLA
Site Facilities Inspections for Design HLA
Site Improvements/Construction OHM
Treatment Plant Installation OHM
Initial Start-up of Full-Scale System OHM
Long Term Start-up HLA
Treatment Plant Modifications OHM
3




‘ Wastewater Sampling HLA
Facility Investigation for Implementation
Document Preparation OHM
Primary responsibility means the company so indicated will provide the site safety officer,
and all work performed by both HLA and OHM on the respective task activity will be conducted
under the safety direction of that officer.
This HSP essentially incorporates two plans, one prepared by HLA and the second prepared
by OHM. The OHM plan is included as Appendix D to the HLA HSP and is designed to be a
stand-alone document. As such, the OHM plan incorporates some identical material contained in
the HLA plan. This approach to the plan was taken to provide OHM site personnel with a plan
to use specifically for their activities. Because OHM is subcontractor to HLA on the task and
HLA is ultimately responsible for all task work, including safety of task performance, the OHM

HSP is included as part of the HLA HSP.

20003,130.10 - HSP
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2.0 SAFETY ORGANIZATION, ADMINISTRATION, AND RESPONSIBILITIES

Health and safety within HLA is managed through the corporate Industrial Hygiene and
Safety Division in Novato, California, which is responsible for coordinating all health and safety
activities within the company and serves as project consultant on health and safety issues relatring
to this project.

Each branch office has a designated Health and Safety Officer (DHSO). Each DHSO is
responsible for implementing corporate directives and policies within each office, ensuring
compliance with federal and state regulations, and coordinating area office health and safety
activities. In the Denver office, the DHSO reports directly to the Office Manager on all local
health and safety issues.

The Task Manager for this project is responsible for all aspects of this task, including health
and safety. The Denver DHSO has been designated as Health and Safety Manager (HSM) for this
task. The HSM will be responsible for preparing, implementing, and monitoring the effectiveness
of health and safety procedures and eqdipment.

An Onsite Health and Safety Officer (HSO) will be responsible for daily activities at the
treatment plant and the safety of all other personnel working in the plant. The latter personnel

will be responsible for daily plant operation and maintenance (O&M).

2.1 RESPONSIBILITIE
A minimum of two people will be present during operation of the pilot plant. The

following health and safety job descriptions will apply at the site.

Site Supervisor

The Site Supervisor will report to the Task Manager and will have total control over facility
activities. Specific responsibilities will include:

- Coordinate activities with appropriate officials

- Brief individuals on their specific assignments

- Ensure that safety and health requirements are met

20008,130.10 - HSP
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. - Prepare reports and maintain files related to facility operation

- Oversee the entire operation and monitor effectiveness of contaminant destruction

nsite Health and Saf fficer

The onsite HSO will advise all personnel on health and safety issues at the facility. The
HSO will recommend stopping work if any operation threatens worker or public health or safety.
Specific responsibilities will include:

- Select protective cloth. °g and equipment

- Periodically inspect protective clothing and equipment

- Ensure that protective clothing and equipment are properly stored and maintained

- Control entry and exit at the Access Control Points

- Confirm each worker’s suitability for work based on a physician’s recommendation

- Monitor the work parties for signs of stress, such as cold exposure, heat stress, and
fatigue

- Monitor onsite hazards and conditions
. - Conduct periodic inspections to determine if the HSP is being followed
- Enforce the "buddy” system

- Know emergency procedures, evacuation routes, and the telephone numbers of the
ambulance, local hospital, poison control center, fire department, and police department

- Notify, when necessary, local public emergency officials

- Coordinate emergency medical care

20008,130.10 - HSP
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. 3.0 SITE HISTORY AND OPERATION

The HBSF was owned by the U.S. Air Force and was operated by the U.S. Army from 1959
to 1982 (EBASCO and others, 1988). The HBSF is located in the northeast corner of Section 1 on
RMA, to the east of the South Plants area. The site consists of two yards, each surrounded by a
double s-ecurity fence. The yards are connected by overhead pipelines (Figure 3.1).

The western portion of the HBSF was constructed in 1961 This area was used to load and
unload rail cars and tank trucks. An office, blending equipment, and storage are also located in
this area. Storage facilities include a 44,000-gallon in-ground concrete wastewater tank, drum
storage pad with drum filling equipment, and equipment sheds. The eastern area was built in
1976 to provide additional storage and includes a 50,000-gallon tank and a 200,000-gallon tank.

In addition to storage, the HBSF has been utilized to receive, blend, and distribute
hydrazine fuels. Fuel materials were imported 2 RMA from other sources for blending on an
as-needed basis dictated by the Air Force. The most common operation was production of
Aerozine 50, a blend of UDMH and hydrazine. Aerozine 50, UDMH, hydrazine, anhvdrous

. hydrazine, MMH, monopropelient hydrazine, and hydrazine 70 were stored at the site. Destruc-
| tion of off-specification Aeroziie 50 also occurred at this site.

The maximum volume of hydrazine wastewater currently stored onsite is estimated to be
300,000 gallons. This wastewater is stored in two vertical steel tanks and one in-ground concrete
tank. Residues from drum filling and washing operations also have been ccllected and stored in
the in-ground concrete tank. A batch treatment with solid calcium hypochlorite was used to
oxidize hydrazine into ammonia, nitrogen, and water. Sludge from this process was disposed in
pits located in Sections 30 and 36 on RMA from 1975 through 1978. Treated wastewater was
pumped through an industrial sewer to Basin F until 1982. Thereafter, neutralized wastewater
was stored onsite, except for approximately 10,000 gallons shipped to Lowry Air Force Base.

Records of only two large spills are noted for this facility. In 1975, the fire protection

system malfunctioned and filled the pit around the largest UDMH storage tank with several

20008,130.10 - HSP
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' hundred thousand gallons of water. No fuels or wastewaters were spilled. The water in the
| filling pit from the fire protection system was pumped into adjacent fields. In 1976, the same
tank leaked UDMH to a depth of approximately 4 inches into the surrounding pit. The UDMH
was pumped into storage, neutralized and disposed in Basin F.
Prior to shutdown of operations at the facility in May 1982, OSHA detected airborne
NDMA onsite. In December 1982, the U.S. Army Environmental FHygiene Agency conducted a
sampling program at the HBSF. Results from this sampling indicated that ambient air did not
contain detectable concentrations of UMDH or hydrazine, and wipe samples from connectors and
nozzles indicated low concentrations of UDMH and hydrazine. (Wipe samples were used only to
determine contaminant locations, not to assess the level of contamination.) All work areas showed
some detectable NDMA air contamination, at concentrations ranging from no detection to
20.0 pg/m>.
An additional air monitoring program was conducted by Dames & Moore in 1987 to
determine the level of personal protection_needed for safe entry into the HBSF and to determine
' whether additional clean-up was required at the facility. Results of this sampling indicated that
the air within the tanks used to blend, formulate, and store hydrazine is contaminated by NDMA
in concentrations ranging from 0.20 pg/m3 to 28 ug/m3. Ambient air monitoring within the

facility did not indicate airborne NDMA at a detection limit of 0.05 ug/m3.
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4.0 TYPES OF WASTE

Several contaminants in wastewater at the HBSF have been identified. Table 4.1 lists these
contaminants and their concentration range or maximum detected value. Hazardous property
information on the contaminants is provided in Appendix A (Table 1). Appendix A also lists
hazard properties for hydrogen peroxide, ozone, and other chemicals that will be used in the
treatment process. It should be noted that hydrazine, MMH, UDMH, and NDMA were the only
compounds detected at significant concentrations at the site. Material Safety Data Sheets
(MSDSs) for these four compounds are provided in Appendix B. The remaining chemicals listed
in Table 4.1 were detected at concentrations less than Resource Conservation and Recovery Act

limits and are not included with the MSDS compilation in Appendix B.

20002,130.10 - HSP
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Table 4.1: Analytical Results - Wastewater from the

HBSF Facility, RMA, Colorado

Parameter

Arsenic
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

Sodium hypochlorite
Chlorine residuals

Hydrazine

Monomethyl hydrazine (MMH)
Unsymmetrical dimethyl hydrazine (UDMH)
N-nitrosodimethylamine (NDMA)

Methylene chloride
Chloroform
1,1-Dichloroethane
1,1-Dichloroethylene
Tetrachloroethane
Dimethylcyanamide
N-N-dimethylformamide
l-ethyl 1H 1,2,4-Triazole

Endrin

Lindane
Methoxychlor
Toxaphene
2,4,5-TP (Silvex)

* Typical concentration ranges; actual concentration may vary

Reference: Ebasco and others, 1988

Unit

mg/!
mg/1
mg/l
mg/1
mg/!
mg/1
mg/l

mg/l
%

mg/1
mg/!
mg/1
pg/l

mg/1
mg/1
ng/l
ug/l
Hg/l
bg/l
ug/l
ug/l

#8/1
pg/l
pg/1
pg/l
bg/l

9A

ncentration®

0.0070
0.0022
0.0010
0.0010
0.0050
0.0004
0.0020

0.0250
0.1400

<5.0 - 1500.0
<5.0 - 104.00
<5.0 - 1600.0
2.9 - 360

0.06 - 33.0
<0.0005 - 15.0
<1.7 - 1.98
<0.73 - 5.0
<20.0

<20.0

<20.0

<20.0

0.0100
0.0100
0.2000
0.0100
0.1000




5.0 HAZARD AND RISK ANALYSIS

Many potential physical hazards exist or will exist at the HBSF and the treatment plant.
This section discusses those hazards and evaluates the potential and probability that the hazards
will occur, the consequences of the hazards, and safety precautions to mitigate these hazards. The
potential hazards identified for this site are:

- Mechanical

- Electrical

- Environmental

- Chemical

- Acoustical

- UY light

- Fire and explosion

- Slip/fall

5.1 MECHANICAL
The following precautions should be taken when working around mechanical eguipment:

- Stand clear of mechanical equipment, and tag and lock out electrical equipment before
performing maintenance. Some equipment can start or stop without warning.

- If moving part covers are to be removed for maintenance, the equipment must be stopped
before removal. Start-up should not occur before the cover is replaced.

- Avoid wearing loose clothing. Tie back long hair.
- Avoid contact with motors, as they may be extremely hot.

- Operation devices should be protected from unintended operation.

5.2 EL ICAL
The most important safety practice to remember is to tag and lock out the power supply to
equipment when maintenance or repair is conducted. First, the main circuit breaker should be

shut off; then each person should place his/her own keyed lock on the breaker and attach a tag at
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' all points where such equipment or circuits can be energized. This will prevent possible electro-

cution should an employee turn on the electricity while another is still working on the equipment.

The following are general guidelines to be followed while working with electrical

equipment:

Inspect and test equipment prior to use.

Be familiar with the 1988 Edition of National Electric Code.

CPR training is suggested.

Always work with a "buddy.”

Repair frayed or exposed wiring prior to use,

Do not use metal ladders.

Portable electrical equipment should be doubly insulated or grounded.
Extension cords should be three-wire grounded.

No 3~ to 2~prong adapters will be used.

Only authorized personnel are permitted to work on high-voltage equipment.

Do not work on electrical equipment if water or liquids are on the floor near the work
area.

Use of extension cords should be avoided. If there is no other option, the guidelines below

should be followed:

Extension cords are to be used only in an emergency and are only for temporary use.
All extension cords must be heavy-duty service type.
Do not run extension cords through any openings.

Do not staple or nail extension cords in place.

The power-control box for the treatment equipment will have a fused safety disconnect

power switch to protect O&M personnel required to work inside this enclosure. If this safety

switch is circumvented for any reason, exposed high-voltage contacts within the power-control

box must be avoided while servicing or testing the power-control circuitry.
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Likewise, the electrical power to the ozone generator control cabinet also utilizes a safety
disconnect switch to pratect personnel from high operating voltages in the generator. If this
safety switch is circumvented for any reason, extremely dangerous high potentials must be
avoided while servicing or testing the internal circuitry of the ozone generator.

The electrical power input to the UV lamp ballast has an electrical interlock switch to
remove the power from the input to the lamp ballast enclosure whenever the enclosure doors are
opened. If it is necessary to circumvent this safety interlock, service personnel must take care to
avoid both the input power to and the output power from the UV lamp bailasts.

The upper contacts of the UV lamps are housed under a light shield cover. Extreme caution
must be exercised while servicing or testing this UV lamp circuitry when the lamp power is on.

The input power to the ozone decomposer heater is switched and distributed trom the
reactor power-control box. These input power contacts for the high-voltage heater(s) are covered
and protected by an electrical enclosure. If it becomes necessary to remove the heater cover(s) for
either servicing or testing of the ozone decomposer heater when under power, extreme caution
must be exercised by O&M personnel.

An additional consideration for operating and maintaining the ozone decomposer assembly is
the operating temperature. The ozone decomposer assembly on the UV /oxidation reactor utilizes
an electric heater to remove condensation from the catalyst bed of the decomposer. Do not touch
either the ozone decomposer catalyst chamber housing or piping or the electric heater housing

while the system is in operation. Surface temperatures on these housings can exceed 200°F.

5.3 ENVIRONMENTAL
5.3.1 Biohazards

During any work activity, cuts and abrasions may lead to infections. The following
suggestions should minimize infections from cuts and abrasions:

- Wear surgical gloves when in contact with chemicals or potentially contaminated
materials.

- Wash hands when possible, and shower and change clothes before leaving the plant.
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Do not put fingers in eyes, nose, or mouth while working.

Immediately clean all cuts and scratches with antiseptic. See a doctor if swelling or
infection occurs.

Complete a first aid class,

4

Ensure that tetanus immunization is up to date.

5.3.2 Animals and Reptiles

It was recently disclosed that sylvatic plague had spread from isclated prairie dog colonies to
encompass a large portion of the prairie dog population at RMA. Transmission of the plague is
usually through the fleas or handling of infected animals. All personnel should avoid ¢contact of
any kind with the prairie dogs. Without close contact, it is improbable that transmission of the
plague will occur, Howéver. if personnel exhibit flu symptoms, they should see a docter and
inform the doctor that plague exposure is a possibility.

Rattlesnakes continue to be sighted at RMA. Care should be taken when walking around
the site. Wearing high-top work boots will provide some measure of protection. In the unlikely
event of a snakebite, the following procedures should be followed:

- Call an emergency medical service or get the victim to a medical facility as soon as
possible.

- Keep vic.im calm and still. Snakebite reactions are aggravated by anxiety and fear.
- Keep bitten area below level of heart, if possible, and keep it immobile.

~ Treat for shock, if necessary.

- Give mouth-to-mouth resuscitation if breathing stops.

~ Begin CPR if breathing and heartbeat stop.

- Do not give victim aspirin.

- Do not use ice on the bite.

Mortality rates for rattlesnake bite victims are low, but crippling injuries can result.

Medical care should be sought even if the victim shows no adverse reactions.
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5.3.3 Temperature

Heat stress is a potential hazard, particularly while personnel are working in Level B (see

Section 6.8). To avoid heat stress or heat stroke, personnel should follow these precautions when

the temperature exceeds 75°F:

Take a 10~ to 15-minute break svery two hours (if necessary) in a shaded area.
Unzip or remove ccoveralls during breaks.
Frequently drink small amounts of cool water or electrolyte replenishment solution.

If pulse exceeds 110 beats per minute at the beginning of the rest period, shorten work
cycle by cne-third.

Personnel will monitor each other for heat stress while working, as a victim may be unaware

that he/she has been affectad. Heat stress may be indicated by cool, moist skin, dilated pupils,

headache, dizziness, muscular pains, and cramps.

54 CHEMICAL

Hydrogen peroxide and/or ozone may be used as oxidants with the UV/chemical oxidation

treatment system. Care will always be exercised when working in and around the treatment plant.

Constant air monitoring will be conducted, and personal protective equipment (PPE) will be

donned, depending on ambient air readings. PPE will also be used when handling chemical

compounds or wastewater. The following precautions will te taken:

Be familiar with the hazard property information available in Appendices A and B of this
document

Wear appropriate PPE when necessary
All leaks and spills are to be reported and cleaned up immediately upon discovery
Large spills that cannot be cleaned up immediately should be reported to the HSM

Be familiar with locations and operation of first aid and emergency equipment

20003,130.10 - HSP

08-28-89

14




5.4.1 Qzone

High concentrations of ozone (0;) (0.100 ppm or greater) may be very irritating or toxig,
depending on exposure. Personnel should avoid any direct or extended contact with ozone. All
piping, valves, meters, fittings, and sezls used to distribute ozone from the ozone generator
through the reactor system and into the ozone decomposer assembly should btz secured and tested
for ozone leaks. If it becomes necessary to open up or disconnect any of the czone distribution
system for servicing or testing, make certain that any ozone output “rom the syst2m is not
discharged into areas where humans or objects/materials sensiti* * to ozone are present.

The MSDS for ozone is included in Appendix B.

5.4.2 Hydrogen Peroxide

Contaminated hydrogen peroride (H,0,) decomposes to release oxygen and heat. In dilute
solutions, the heat produced is usually absorbed by the water present; in more concentrated
solutions, the heat raises the temperature of the solution and acceicrates the decomposition rate.
Therefore, all handling procedures must ensure product integrity by preventing contamination.

Hydrogen peroxide will be stored only in original containers or containers of compatible
materials that have been properly designed and thoroughly passivated. Hydrogen peroxide
removed from its original container will never be returned to it. All containers must be properly
vented and stored away from sources of direct heat and combustible materials. Adequate
ventilation and an ample water supply for dilutinc and washing away accidental spills will be
provided.

Fires caused by hydrogen peroxide are best controiled by using large quantities of water.
The chemijcal itself does not burn, but its decomposition liberates ox:'3en, which supports
combustion.

Hydrogen peroxide is not considered to be an explosive. Howevcr, when it is mixed with
organic substances, hazardous impact-sensitive compounds may result. Even small amounts of

materials containing catalysts such as silver, lead, copper, chromium, mercury, and iron oxide can
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cause immediate decomposition and explosive rupture of the containing vessels, even if the vessel
is properly vented.

Rubber gloves and suitable protective clothing will be worn when handling hydrogen
peroxide. Concentrated solutions have a corrosive effect on the skin, mucous membranes, and
eyes and will be washed off immediately with generous quantities of water.

Safety goggles will always be worn when handling hydrogen peroxide. If the chemical
should come in contact with the eyes, thoroughly flush the eyes with water for 15 minutes and
promptly consult a physician.

Although 3 percent hydrogen peroxide solutions are often used as a gargle or a mouthwash,
more concentrated solutions should never be allowed to come in contact with the mouth. If
hydrogen peroxide is swallowed, give the victim lukewarm water and call a physician.

Hydrogen peroxide and its decomposition products, oxygen and water, are not systemic
poisons. However, hydrogen peroxide vapor can cause irritation and inflammation of the
respiratory tract. If inhalation ha: been prolonged, fresh air will be sought at once and a
physician will be consulted immediately.

Clothes must be washed thoroughly with water if they come in contact with hydrogen
peroxide; if allowed to dry on the fabric, H,O, may cause fire, particularly if the clothing is
soiled.

The MSDS for hydregen peroxide is included in Appendix B.

553 A TICA
Ear protection (foam plugs or ear muffs) will be worn at any time a normal conversation

cannot te conducted at a distance of 3 feet.

5.6 UV LIGHT
There is a potential for nonionizing radiation exposure from the UV lights used in the

treatment plant. Following installation of the selected treatment process and prior to start-up, the
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vendor will be required to monitor for harmful UV dosages. If necessary, an effective barrier,

such as window glass, will be installed.

5.7 EIRE AND EXPLOSION

In pure form, the hydrazine compounds found in the wastewater present a high risk of

explosion and fire. The dilute concentrations of hydrazines found in the wastewater at the HSBF,

however, are not expected to pose a hazard. The chemicals used during the treatment process

(hydrogen peroxide and ozone) will be in less dilute forms and will be of much greater risk.

The following guidelines are to be followed to minimize the risk of fire and/or explosicon:

Ventilation should be maintained on a 24-hour basis to prevent buildup of explosive
gases.

Personnel should be familiar with locations and operation of portable fire extinguishers.
All extinguisher locations will be clearly marked, and access to these locations will not be
blocked in any manner. Extinguishers will be checked for charge on a weekly basis.

Fire extinguishers will be of the appropriate type for the fire hazards existing at the site.

No smoking will be permitted on the treatment plant premises or inside the storage tank
area. Smoking will be permitted only at the contractor’s support office.

Do not allow rubbish and trash to accumulate,

Minimize dust accumulation.

. Oily rags should be placed in airtight containers and/or submerged in a container of

water.

Flammable liquids have a low flash point and are a primary source of fire and/or explosive

risk. These liquids should be treated with particular care. The following are guidelines for

proper handling of flammable liquids:

Be aware of the hazard properties of these liquids. Adhere to manufacturers’ guidelines
for storage and handling.

Keep flammable liquids in labeled, appropriate containers only.
Provide adequate ventilation at all times.
Do not mix flammable liquids.

g(egp liquids away from potential sources of ignition. No smoking will be permitted
inside the plant or in the storage tank area.

20003,130.10 - HSP

06-28-89

17




- When transferring flammable liquids from one container to another, attach ground wi
to the containers.

- Allow for expansion when filling containers.
- Storage containers will be properly grounded and bonded.

- Chemical storage rooms should meet required fire resistance ratings.

5.8 SLIP/FALL

When floors are wet, care should be taken to avoid slipping or falling. Spills should be
cleaned up immediately to minimize the slip/fall hazard. Rubber soled boots should be worn
during this activity. While moving around the plant area, care should also te taken to avoid

tripping and resultant possible injury.

5.9 RISK ANALYSIS
Table 5.1 presents the risk analysis for this particular task. All the hazards discussed in
Sections 5.1 through 5.7 are listed as well as the potential for exposure, probability that the

exposure will occur, and the consequence of that exposure.. h
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. Table 5.1: Risk Analysis

Hazard Exposure’ Probability? nsequence®
Mechanical CONT LIKE MIN-FATAL
Electrical CONT LIKE MOD-FATAL
Eavironmental CONT UNU MIN-FATAL
Chemical FREQ UNU CHRON-FATAL
Acoustical CONT UNU CHRON
UV Light oCC IMP MOD-SER .
Fire and Explosion ocCcC LIKE MIN-FATAL
Slip/Fall CONT UNU MIN-SER

lExposure: The frequency of exposure to the hazard event

a. CONT Continuously - many times daily

b. FREQ Frequently - once/day or twice/day

¢. OCC  Occasionally - once/week to once/month
d. SELD Seldom - once/month to once/year

2probabilitv: The likelihood that an injury will occur upon exposure to the hazard event

a. CERT Certain or almost certain .
b. LIKE Likely, not unusual, 50/50 chance of occurring
¢. UNU Unusual, would happen less often than not

d. IMP Improbable, not likely to happen

3Consequence: The degree of injury resulting from exposure to the hazard event if an injury

occurs

FATAL Fatality

SER Serious injury, including chemical exposure requiring hospitalization

MOD Moderate injury, including chemical exposure requiring outpatient medical
treatment

d. MIN Minor injury, including chemical exposure requiring onsite first aid

e. CHRON Chemical, acoustical, or other exposure above TLV or other recommended

standard that may not produce immediate acute effects (especially for chronic
toxicants)

oow
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6.0 SAFETY CONSIDERATIONS

A safe working environment is promoted by exercising care and good judgment. HLA is
responsible for creating a safe workplace, but plant personnel are responsible for maintaining safe
working conditions. Accidents can b¢ prevented by using common sense and by becoming
familiar with the hazards associated with operation of the treatment plant. When a particular
hazard is noted, immediate corrective action should be taken to eliminate it. If corrective action
does not eliminate the hazard, warning signs should be posted, safety equipment should te
installed and utilized, and safety proccdures should be estatlished to minimize the hazard.
Another important part of maintaining safe working conditions is continued education of all plant
personnel in safety procedures.

The remaining items discussed in this section are OSHA requirements as outlined in the
Code of Federal Regulations (CFR) 29, Part 1910.120, Paragraph [E]. HLA and its subcontractors

will comply with these safety guidelines during plant operation.

6.1 SAFETY TRAINING REQUIREMENTS

To ensure an understanding of and adequate protection against the potential hazards
involved, all site personnel will have participated in a safety training class that meets OSHA
standards (29 CFR, Part 1910.120, Paragraph [E]). Site personnel include engineers, geologists,
technicians, and onsite supervisors. HLA is not responsible for training subcontractor emplovees.
HLA will require proof of 40-hour OSHA training, annual updates, supervisor’s training, and
medical evaluation for all subcontractor personnel onsite. Site visitors will be accompanied by a
person who has completed safety training, but visitors will not be permitted inside the Exclusion
Zone (Section 6.5.3) unless they have completed a hazardous materials training course which
meets OSHA requirements.

At a2 minimum, the safety training required by HLA addresses the following topics:

- General overview of toxicology and hazard evaluation

- Overview of toxic properties of the hazardous materials possibly present at the site
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- Overview of health and advisory limits and occupational standards
- Discussion/demonstration of environmental monitoring equipment to be employed

- Discussion/demonstration/practical session with the PPE to be used in the event of a leak
or spill

- Discussion of site entry and site control practices and requirements

- Discussion of decontamination procedures to be employed in the event of a leak or spill
- Discussion of contingency planning and emergency response

- Discussion of field activities to be conducted and potential hazards relative to each

- Practical session with safety, PPE, and decontamination procedures

Training requirements for all personnel will be a 40-hour safety course and a minimum of
three days of on-the-job training under the direct supervision of a trained and experienced
supervisor. All managerial personnel will be required to attend an additional eight-hour
specialized training course specifically for management of hazardous waste operations. Atten-
dance at the 40-hour safety course ¢an be waived only if the individual has previous documented
experience in hazardous waste site work equivalent to the 40-hour safety course. All personnel
will be required to attend an eight-hour annual refresher course. Records and certifications will
be maintained for all personnel attending the classes.

Additionally, at least one onsite HLA employee will have completed a CPR and first aid

course.

6.2 MEDICAL MONITORING

All HLA field employees will receive a yearly comprehensive medical evaluation to qualify
for hazardous waste site assignments. These employees receive exit medical examinations at the
termination of their employment with HLA. Medical records of HLA employees are kept on file
at HLA's Denver, Colorado, office or at the office of the examining physician. HLA is not
responsible for subcontractor medical monitoring; however, subcontractors are expected to

monitor their employees according to OSHA standards.
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Medical monitoring will include a medical and work history for each employee. The fitness
of the employee to wear required PPE for site work will be determined. The examining physician
will be given a copy of OSHA Regulations 29 CFR 1910.120, employee duty description,
anticipated exposure levels, PPE to be used, and any applicable information from previous
medical examinations. A copy of the examining physician's written opinion of the employee’s
fitness for hazardous duty will be given to the employee.

Additional medical examinations will be conducted on the basis of work performed,

reported illnesses, injuries, exposures, and recommendations from HLA's consulting physician.

6.3 SAFETY PLAN IMPLEMENTATION AND MODIFICATION

Before any activities begin on or around the site, a meeting will be held with all site
personnel to discuss safety procedures and to familiarize personnel with the potential hazards of
the site. Any changes in the HSP will be discussed with the DHSO before being implemented at
the site. All site personnel will be informed both verbally and by written memorandum of any
and all changes.

The HSO will conduct inspections of the site on a frequent and regular basis. If any
operation, practice, or equipment does not pass inspection, the HSO will notify the DHSO and
will have the authority to cease operations and/or remove faulty equipment. Unacceptable
practices and/or faulty equipment will be remedied immediately, and the HSP will te modified to

correct any deficiencies in the effectiveness of the plan.

6.4 STANDARD OPERATING PROCEDURES
The following Standard Operating Procedures (SOPs) have been developed to minimize
hazards to site personnel. The HSO has authority on all day-to-day health and safety issues.

- Eating, drinking, §moking, and/or chewing tobacco, or chewing gum in the Exclusion
Zone and Contamination Reduction Zone (CRZ) are prohibited. It is also prohibited
inside the treatment plant.

- The number of personnel in the Exclusion Zone will be limited to the minimum
necessary to complete_ the required work action. No visitors without adequate safety
training will be permitted inside the Exclusion Zone.
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- Entrance to the Exclusion Zone will be permitted only to personne!l in proper PPE and
with a "buddy.” The "buddy system” wiil also be in effect at any work zone where
respirators are being worn.

- While in the Exclusion Zone, all personnel will avoid contact with objects or soils/liquids
unless the contact is necessary.

- Eyewash units and emergency showers will be located as near the source of hazard as
physically possible.

- Smoking and other means of ignition (e.g., sparking equipment) will be prohibited in the
work area, inside the plant, and wherever flammable liquids are present.

- If ambient air concentrations exceed 100 ppb for hydrazine, an alarm will sound. The
site will be evacuated until concentrations have dropped to background again or until
provisions have been made tor self-contained breathing apparatus (SCBA) respiratory
protection, ’

6.5 SITE NTROL AND ACCE
6.5.1 Site Security

Entrance to RMA is controlled by 24-hour guard stations located at the west and south
property boundaries. The gates in the fence surrounding the treatment plant will be locked on
evenings and weekends when O&M personnel are not present. Both the RMA Facilities Manager
and the RMA Fire Department will have keys for the treatment facility in the event of an

emergency.

6.5.2 Site Access
Access to the treatment facility will be restricted to RMA, HLA, and OHM personnel,
authorized subcontractors, and authorized visitors. All personnel will be required to sign in and

sign out at the treatment facility office.

6.5.3 Exclusion Zone
As discussed above and in the SOPs, no person without adequate safety training will be
permitted to enter the Exclusion Zone. This area is defined as the area inside the double-fenced

east and west tank yards of the HBSF. The Exclusion Zone will be clearly marked to prevent

20003,130.10 - HSP
06-08-39 22




unauthorized entry. Anyone entering this area witl be required to don appropriate PPE. The
locations of the Exclusion Zone and other important features at the HBSF are shown on

Figure 3-1.

6.5.4 Contamination Reduction Zone

Before exiting the Exclusicn Zone, personnel will remove and/or decontaminate PPE as
required in the CRZ. The CRZ will be located immediately outside the Exclusion Zone.

Decontamination procedures are discussed further in Section 6.8.

6.6 AIR MONITORING

Permanent treatment plant air-monitoring stations will te installed inside and in the area
surrounding the treatment plant, and HNu photoionization detectors will be utilized while
personnel are onsite. The stations will monitor the air 24 hours a day. If at any time the
monitoring equipment indicates a rise in ambient air concentrations above predetermined
concentrations, all personnel will immediately exit the area (see Secti_on 10.0). Re-entrance. to the !
area will not be permitted until ambient air concentrations have returned to background levels or |
unless Level B PPE is employed.

Personal air samples from the breathing zone will be collected pericdically throughout

operation of the treatment plant.

6.7 CALIBRATION AND MAINTENANCE OF MONITORING EQUIPMENT

Calibration of the monitoring equipment will be performed at the beginning of each work
day. Equipment will be calibrated and maintained by the HSO in accordance with maintenance
and calibration procedures specified in the manufacturer’s/owner’s/operator’s manual. Personal

air-monitoring equipment will be calibrated by the DHSO.

6.8 PERSONAL PROTECTIVE EQUIPMENT AND DECONTAMINATION

Following a determination that no leaks are occurring during start-up operations, all plant

activities will be conducted in Level D protection, which consists of work coveralls, steel-toed
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‘ boots, surgical gloves, hard hat, and safety glasses. Earplugs will be made available for use when

noise levels are such that a normal conversation cannot be conducted between personnel standing
3 feet apart. If personnel must enter the Exclusion Zone (storage tank area) or work with
uncontained potentially hazardous materials, Level B protection must be utilized. Level B
consists of Tyvek suits, steel-toed boots, overboots, inner and outer gloves, hard hat, and either
SCBA respiratory protection or use of a cascade system. In the event of an accidental spill or
leak, Lavel B will also be employed. HLA’s Standard Respiratory Protection Program is provided
in Appendix C.

Any time Level B protection'is used, all personnel so protected must go through a complete
decontamination in the CRZ upon exit from the Exclusion Zone. Decontamination procedures
will consist of?

- Washing outer PPE to remove gross contamination

- Removal and disposal of used PPE

- Showering prior to entrance to support facilitigs

Washtubs, brushes, water, and citric acid will be available for decontamination. All wash
water will be collected and treated by the chemical oxidation treatment system before discharge.

Used PPE will be placed in numbered and labeled barrels to be stored onsite.

6.9 FIRST AID MEASURES FOR OXIDANT EXPOSURE

All personnel will be familiar with first aid measures for a victim overcome from oxidant

exposure. These measures are as follows:

- Take steps to protect yourself before attempting to rescue a victim.

- Don proper PPE.

- Once the victim is out of the contaminated area, he/she should be kept warm and quiet.

Encourage the victim to remain still and rest. Keep the victim on his/her back with the
head lowered.

- Summon medical help immediately.

- Remove any contaminated clothing and flush the exposed areas with water.
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. - Place an oxygen mask on the victim’s face until coughing has discontinued.
- Mild irritation of the throat can be relieved with milk.
- Artificial resuscitation should be started immediately if the victim stops breathing.
Mouth-to-mouth resuscitation is the preferred method.

The above first-aid procedures should be posted in a highly visible position in the plant.

6.10 SPIL EAN-UP PR DURE

In the event of an accidental spill of potentially hazardous materials, all personnel invoived
with clean-up will employ Level B PPE. The spilled material will be washed down with supplied
water and will be collected in floor drains. This wash material will be collected and cycled

through the treatment plant before discharge.
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7.0 SAFETY EQUIPMENT

The following safety and PPE will be available during operation of the treatment plant

Real-time monitor for ambient hydrazine. An MDA TLD-1 ChemKey detector will be
used. This unit will be calibrated for hydrazine but can also be used, with separate
calibrations, for MMH and UDMH. The TLD-1 provides a continuous readout (updated
every 15 seconds) of ambient hydrazine concentrations up to 1000 ppb, visual and
audible alarms at concentrations exceeding 100 ppb, a strip chart recorder, and alarm
terminals that will be connected to an audible and/or visual alarm.

Real-time monitor for ambient ozone. An MDA TLD-1 ChemKey detector will be used.
The alarm set point for ozone will be 100 ppo. Other features are as described atove.

Fire extinguishers. Two 2A:10B:C multi-purpose fire extinguishes wiil te avaiiable and
conspicuously located.

Safety shower/safety eyewash. A combination emergency shower/eyewash with auxiliary
drench hose will be available.

SCBA. Three Scott SCBAs, 2200 psi, 30-minute capacity will be available for emergency
use during investigation and clean-up of leaks and spills. These SCBAs will be subject to
monthly inspections (see Respiratory Protection Program in Appendix C).

General use first aid kit, contents approved by HLA's consulting physician.

Sorbent materials for containing and clean-up of liquid spills, with labeled drums for
disposal of used sorbent and contaminated PPE.

PPE. It is anticipated that all work at the pilot plant during start-up activities will be in
Level B PPE. All personnel inside the facility will be required to use air-line respirators
until air monitoring has determined that the treatment system is operating correctly and
that no NDMA or hydrazines are present in the ambient air.

Following a determination that the treatment system is operating properly, routine
operation and monitoring activities may be conducted in Level D PPE (work clothes).
The following PPE will be available and will be worn as determined by the site safety
officer:

o Safety glasses, face shiclds, splash goggles

o Tyvek coveralls

o Saranex-coated Tyvek coveralls

o Saranex-coated Tyvek aprons

o Protective boot covers

o Chemical-resistant gloves
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Three complete Level B PPE ensembles will be available for use during investigation and

clean-up of leaks and spills.
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8.0 SAFETY OPERATING PROCEDURES

8.1 GENERAL

Safety operations procedures are iniended to guide the treatment plant operator in the

general <afcty aspects of operating and maintaining a chemical oxidation treatment plant. For

specific details of treatment system safety, refer to the vendor operation and maintenance manual.

8.2 SAFETY MEETINGS

Prior to each day’s treatment plant start-up, a safety meeting will be held to discuss

previous plant operating problems and safety concerns. Items discussed in this meeting and

personnel in attendance will be documented in the treatment plant daily log.

Safe work practices will be discussed with respect to the task to be accomplished each day.

Each task will be discussed in five steps:

1.

Pl

Task - The job to be performed
Observe - Consider where, when, and how the job is to be performed
Prepare - Gather the infor—ation, material, and equipment needed for the job

Think - How the job will be performed, hazards involved, and the safest way to perform
the job

Act - Accomplishing the job safely and efficiently
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9.0 ACCIDENT INVESTIGATION, REPORTING, AND AUDIT PROCEDURES

9.1 ACCIDENT INVESTIGATION AND REPORTING

All accidents that affect the health or safety of HLA personnel and/or subcontractors, RMA

personnel, and visitors will be investigated, and corrective actions will be taken to prevent similar

accidents. Investigations will be conducted for all accidents that result in (but not limited to)

fatalities,

disability, property damage, fire, explosion, lost work time, treatment at a medical

facility, examination by a medical doctor, nurse, or paramedic, or unexpected exposure to

chemical agents or hazardous materials.

The accident/incident investigation report to be completed by the HSM will include, at a

minimum, the following information:

1.
2.

10.
1.
12.

14,

Contractor and telephone number

Name and title of the person reporting

Date and time of the accident or incident

Location (e.g., Army installation, facility name, building number)

A brief summary of pertinent details, including type and quantity of material and type
of operation

Cause, if known

Casualties (fatalities, disabling injuries, exposure to chemical or biological agents or
radiation)

Details of any known chemical hazard or other hazardous material or contamination
Estimation of property damage, if applicable

Nature of the damage; effect on production, operations, training, or other activities
Actions taken to ensure safety and security

Other damage or injuries sustained

. Whether or not a release was made to news media; if so, a copy of the published article

or statement will be attached

Any indication of sabotage or espionage, including nossible theft or loss of chemical
agent or agent-filled munitions
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15. Any other pertinent information, including causal factors, if they are known, and any
possible political implications

16. Type of carrier, if one was involved

17. Whether assistance was required; if so, the nature of such assistance will be indicated

If 2 malfunction of equipment is involved, the Accident or Incident Report will contain the
following information in addition to that listed above:
1. Equipment nomenclature
2. Quantity involved
3. Production lot number(s)

4. Availability of replacement equipment and time estimated to continue activity

This report will be submitted to the Interim Response Division of PMRMA. HLA will also
complete an internal accident inve:stigation form to be subtmitted to HLA"'s corporate industrial
hygiene and safety office. A copy of this form is provided on pages 31A and 31B.

If an accident occurs, it will be reported immediately to the HSO who will notify the Task
Manager and the HSM. Accident reports will be conducted as discussed above through an onsite
investigation. The scene of the accident will be examined, and witnesses will be interviewed.
Accidents of a nonserious nature (not resulting in or not likely to result in serious bodily harm or
death) will be acted upon within five working days. Responses to accidents of a serious nature
(serious injury or death, chemical releases, fire) will be immediate and will include notification of

affected parties.

9.2 MPLI E AND AUDIT PROCEDURE

Audits of onsite work practices, equipment, records, and personnel knowledge of health and
safety issues identified in the HSP will be conducted, announced or unannounced. Formal audits
will be conducted at least quarterly by the HSM. Infractions or violations of established health
and safety procedures will be corrected immediately, and disciplinary action will be enforced

where appropriate. Audit reports will be available for inspection. The HSO.will be responsible
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’ for monitoring health and safety on a daily basis. The HSM will be immediately notified

regarding problems and questions.

HLA corporate industrial hygiene and safety staff will periodically conduct unannounced
health and safety audits to check compliance. Frequency of the audits will be dependent on work

activities and level of risk.
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10.0 EMERGENCY PROCEDURES

10.1 LEAKS AND SPiLL

The pilot plant will be equipped with a real-time hydrazine monitor, which will activate an
audible alarm within 15 minutes when ambient air concentrations of hydrazine exceed the
Threshold Limit Value (TLV) of 0.1 ppm. If this occurs during daytime plant operation hours,
all nontask individuals, e.g., visitors, regulatory personnel, and auditors, will be required to im-
mediately leave the area. Plant operation personnel will immediately proceed to the office/
support area and don an SCBA, Tyvek, boot covers, and gloves. No attempts to locate or correct
the source or leak will be made without first donning an SCBA. The HLA Task Manager, the
HSM, and the PMRMA Task Manager will be notified immediately. If the alarm sounds when
the plant is unattended (e.g., evenings, weekends), the audible/visual alarm located at the facility
will be activated. RMA personnel will be instructed to immediately contact one of several
people, including the HLA Task Manager, HSM, and the PMRMA Task Manager. As necessary,
the manufacturer of the pilot plant equipment will be contacted to assist in correction of the leak.

Spills and leaks of feedstock liquids or treated liquids will be handled in the same manner.
Use of suppliéd air/SCBA is mandatory, as is the use of protective booties, Saranex-coated
Tyvek, gloves, and goggles. Sorbent materials will be used to control, contain, and collect the
liquids. This sorbent material will be stored in labeled drums for disposal. Because all spills or
leaks represent a potentially serious or recurring problem, the HLA Task Manager, HSO, and
HSM will be notified immediately. A written report will be prepared for all spills and leaks to
address the cause, effect, and corrective action taken. This report will be prepared by the Start-
up Engineer and will be reviewed by the HLA Task Manager, the HSM, and the PMRMA Task

Manager.

10.2 EXPLOSIONS
In the event of an explosion, facility personnel will immediately notify the RMA Fire

Department. Account for all personnel known to be onsite. Do not attempt to administer first
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. aid to an injured individual without first addressing the risk to yourself and providing for your
own protection. This may require donning an SCBA prior to entering the treatment facility.
Other hazards that may be present include the potential for additional explosions, fire, and unsafe
structural elements. If there is any question regarding the safety of the facility, evacuate

immediately and wait for assistance from the RMA Fire Department.

10.3 PERSONAL INJURIES AND MEDICAL EMERGENCIES

Minor injuries should be treated with supplies maintained in the first aid kit. Paramedic
support is available from the RMA Fire Department. All injuries and medical emergencies
resulting in lost time or examination by a paramedic doctor, nurse, or other health provider must
be reported to the Task Managér and the HSM. A formal investigation will be conducted and will

be documented in a report.

10.4 EMERGENCY COMMUNICATIONS
The facility telephone will be available for emergency use. A hand-held walkie-talkie for

. direct contact with the RMA Fire Department will also be available.
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. 11.0 SUBCONTRACTOR SAFETY EVALUATION

HLA will review all subcontractor safety plans to ensure that these plans meet all the

requirements and guidelines specified by law.
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12.0 SHIPPING PROCEDURES

The following procedures have been designed to meet the packaging and shipping require-

ments set forth in the CFR Chapter 49, Parts 100-177, Transportation, and CFR Chapter 40, Part

261.4(e), Treatability Study Samples.

12.1 STEPS FOR COMPLYING WITH APPLICABLE SHIPPING REGULATIONS

L.

Determinaticn of Proper Shipping Name. The shipper must determine the proper U.S.
Department of Transportation (DOT) shipping name of the materials per the Hazardous
Materials Table, Section 172.101, Column 2, in CFR Chapter 49, Parts 100-199. Samples
sent for testing will be identified as Hydrazine, Aqueous Solutions.

Determination of Hazard Class. Referring to the Hazardous Materials Tatle, Section
172.101, Column 3, locate the hazard class of the material. The hazard class associated
with Hydrazine, Aqueous Solutions, is Corrosive Material,

Selection of Proper Identification Number.

a. Refer to the Hazardous Materials Table, Section 172.101, Column 3(a) and select the
identification number (ID) that corresponds to the proper shipping name and hazard
class. For Hydrazine, Aqueous Solutions, the identification number is ID No.
UN2030. :

b. Enter the ID number(s) on the saipping papers and display them, as required, on the
shipping packages.

Mode of Transportation.

a. Samples are to be shipped overnight via Federal Express. Complete the "Shippers
Certification for Restricted Articles Dangerous Goods." A copy of a properly
completed Federal Express shipping paper is found on page 38A.

b. Prior to release to Federal Express, check to see that the shipment meets the
requirement for (1) packaging, (2) quantity per package, (3) marking, (4) labeling, (35)
shipping papers, and (6) certification.

Determination of Proper Packaging

a. Refer to the Hazardous Materials Table, Section 172.101, Column 35(a) for exceptions
and Column 5(b) for authorized packagings. Consider the following when selecting
an authorized container: quantity per package; cushioning material, if required;
proper closure and reinforcement; proper pressure; outage; etc., as required.

- Qverpack Container. All sample containers are to be placed inside a strong outside
shipping container. A metal cooler (ice chest) lined inside with hard plastic
complies with the DOT drop test requirement. Care must be taken to secure the
drainage hole at the bottom of the cooler. The lid should fit tightly to prevent
leakage if the container is accidentally overturned.
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Collect sample in an amber glass container (1 liter) with a nonmetallic, Teflon-
lined screw cap. To prevent leakage, fill container no more than 90 percent full at
temperatures up to 130°F. If air space in the sample container would affect sample
integrity, place that container within a second container to meet 90 percent
requirement.

Secure sample bottle lids with electrical tape and evidence tape.

Mark volume level on the bottle with grease pencil.

Labels/Sample Tags. The sample must be tagged or labeled with the date, time of
collection, site name, and brief description on a water-impervicus label. Use only

indelible ink on all labels and tags. Cover labels with wide clear plastic tape.

Place the sample container inside 2-mil-thick {cr thicker) ziplock polyethylene bag,
one sample per bag. Seal the bag.

Place sealed bag inside metal (paint type) can and cushion it with enough noncom-
bustible, absorbent material (for example, vermiculite or diatomaceous earth)
between the bottom and sides of the can and bag to prevent breakage and absorb
leakage. Pack one bag per can. Use clips, tape, or other means to securely seal the
¢an lid.

Label the can with appropriate DOT hazard class label and laboratory address.
Place approximately 1 inch of packing material in bottom of cooler.

Place cans in ¢ooler and fill remaining volume of cooler with packing material.

Put paperwork (chain-of-custody and request for analysis form) in a plastic bag
and tape the bag with masking tape to inside lid of cooler.

Tape cooler drain shut.

Tape cooler completely around with strapping tape at two locations. Secure lid by
taping. Do not cover any labels.

Affix custody tape/seals on front right and back left of cooler, cover with wide
clear tape.

6. Selection of Proper Shipping Labels. Refer to the Hazardous Materials Table, Section
172.101, Column 4 for required label(s). For Hydrazine, Aqueous Solutions, the
"Corrosive" label must be used. Apply to outside of packaging.

7. Marking of Qverpack Packaging. The top of the overpack packaging is to display the
following labels (Section 172.300) and wording. Do not use abbreviations unless
specified.

- Proper shipping name and ID number (Section 172.301)

- Appropriate DOT hazard class label(s) ("Corrosive")
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- "Laboratory Sample for Analysis"

- Laboratory Address (Section 172.306)

- "Fragile" (if containing glass)

- "Limited Quantity (LTD QTY)" (when using Limited Quantity exception)
- "Cargo Aircraft Only”"

- "Inside Packages Comply with Prescribed Specifications”

NOTE: Labels should not overlap. Leave room for airbill.

The sides of the outer container are to display "This Side Up" arrows and the proper

_DOT Hazard Class labels on two adjacent sides.

NOTE: If Proper Shipping Name (PSN) and United Nations {UN) Number are not
printed on margin of DOT label, write them on label or wide tape and place on side of
cooler.

. Certification. Each shipper must certify by printing (manually or mechanically) on the

shipping papers that the materials being offered for shipment are properlv classified,

described, packaged, mark~d, and labeled and are in proper condition for transportation
according to the applicable DOT regulations (Section 172.204).

a. Fill in the appropriate Federal Express account number, your name, and street
address (P.O. Box is not acceptable) the samples are being shipped from. You must
include the accurate zip code.

b. Fill in the current date, recipient’s name, company, and street address where the
samples are to be delivered. Include an accurate zip code. You must include a phone
number if samples are designated "hold for pick-up" or delivered on Saturday.

¢. Fill in "notes/reference numbers" (for example, project name and/or number). Check
payment block ("Bill Shipper”).

d. Check "Priority 1" (Restricted Articles should be shipped Priority 1/Overnight).
Check the delivery service required (usually "deliver"). If "hold for pick-up" or
"Saturday delivery” is required, be sure to include a phone number in Section 2.

e. Fill in number of packages, weight (up to 70 pounds allowed), and totals.

f. "No. of pkgs." means inner packages containing a restricted article (i.e., paint can).
Bemember that in the definition of overpack, the cooler is not considered a2 packag-
ing.

g. Fill in the Proper Shipping Name (PSN), Classification (Hazard Class), and Iden-
tification Number. Do not abbreviate.

At the bottom of this section write "Laboratory Samples for Analysis.”

h. The_ "Net Quantity Per Package" means the amount of material (sample) per package
(paint can). You may also give a total material (sample) per overpack. Check the
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' Hazardous Materials Table, 49 CFR Part 172.101, Column 6, for limitation on
quantity to be shipped by cargo aircraft. Delete the nonapplicable designation.

i. Print the name and title of the person signing (and taking responsibility for) the
certification. Fill in the phone number where that person can be reached and sign
the certification.

ion/Paperwork.

- Chain-of-Custodv Record. The HLA-approved chain-of-custody form must be
included in each outer container. Be sure to indicate nature of hazard in appropriate
section. A copy of an HLA Chain-of-Custody record is found on page 38B.
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13.0 WASTE DISPOSAL ! 2ROCEDURES

13.1 QENERAL

All waste generated by this task will be stored or accumulated in containers that meet DOT

requirements. All containers will inspected, numbered, and assigned a hazardous waste container
log (HWCL) documenting the contents of each container. A copy of the HWCL is found on

page 40A.

Packaging/container specifications are outlined in CFR Chapter 49, Parts 178 and 179.

These specifications will be followed.

13.2 INSPECTION
All containers in use that store or accumulate hazardous wastes will be inspected at least
once each weekday or once each day of operation. The containers will be checked for corrcsion,

leakage, overpressurization, container collapse, and presence/condition of warning signs and

labels.

13.3 MARKINGS
All containers used onsite will be labeled to indicate:
- "Hazardous Waste"
- The date on which the waste material started accumulation

- A unique container identification number stenciled onto the container

13.4 HAZARDQUS WASTE CONTAINER LOG

The HWCL provides documentation that clearly identifies the chemical composition of
waste material being stored in containers.

This form is properly completed when information is present tc clearly, completely, and
legibly identify:

1. The date the container is placed into active service

2. The identification number of the container for which the HWCL .identifies waste
addition

20003,130.10 - HSP
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The location to which the container is deployed and where waste materials were added
The name of the person responsible for maintenance of the container and the HWCL

The location to which the contents of the container were transferred when it was
removed from the location identified in No. 3 above

The date of waste transfer

Information that completely documents the accumulation of waste in the container,
including:

- Common chemical name

Volume of waste material added

Date of waste material addition

Name of the person responsible for each waste addition

NOTE: Estimates for waste materials added to containers should be as accurate as
possible. The goal of this documentation is to provide reasonable information describing
the composition and quantity of each waste material.

13.5 CONTAMINATED WASTE DISPOSAL

Containerized materials will be transferred to the RMA contractor in charge of waste

management.

13.6 DISPOSAL OF TREATED LIQUIDS BY CHEMICAL OXIDATION PROCESS

The treated liquids will be stored and sampled for applicable standards. Prior to disposal in

the RMA sewer system, the liquids will be treated to meet these standards.

20003,130.10 - HSP
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l‘ 14.0 SAFETY PERMITS

Safety permits are not expected to be necessary for operation of the treatment facility.
However, to comply with an Army data item regarding safety permits, it should be noted that
both HLLA and OHM internal safety permitting systems will be used throughout construction and

operation of the treatment facility.

p 20003,120.10 - HSP
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15.0 SYSTEM SAFETY HAZARD ANALYSIS REPORT

A Safety System Hazard Analysis Report (SSHAR) will be prepared for the treatment
system and facility decommissioning. The SSHAR is prepared to systematically identify and
evaluate both real and potential hazards and to document procedures for elimination or control of
these hazards. The SSHAR will be submitted as a separate report. As the SSHAR is an integral
part of the health and safety program, the preparation guidelines are included in this HSP.
Although MIL-STD-882A is the referenced guidance document, the updated reference MIL-
STD-882B, effective March 30, 1984, will be used as guidance for preparation of the SSHAR.

The SSHAR will consist of two sections: (1) a preliminary hazard anaiysis (PHA) and (2) a

system hazard analysis (SHA).

i5.1 PRELIMINARY HAZARD ANALYSIS

The PHA will be initiated early in the planning phase. Because data may be incomplete and
informal, the PHA may undergo continual revision and updating. The PHA will include, at a
minimum, the foilowing information: ' .

1. A _review of pertinent historical safety experience

2. A categorized listing of basic energy sources

3. An investigation of the various energy sources to determine the provisions developed for
their control

4. Identification of the safety requirements and other regulations pertaining to personnel
safety, environmental hazards, and toxic substances to which the system must comply

5. Recommend corrective actions

A subsystem hazard analysis will not be performed because the wastewater treatment plant

is considered to be a stand-alone system.

15.2 SYSTEM HAZARD ANALYSIS
The SHA will begin as the treatment system design matures and will be updated until the

design is complete. Specifically, the SHA will examine the system for:

20003,130.10 - HSP
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1. Compliance with safety criteria

2. Possible combinations of independent or dependent failures that can cause hazards to the
system or personnel; failures of controls and safety devices should be considered

3. How normal operations of systems and subsystems can degrade the safety of the system

4. Design changes to system, subsystems or interfaces, logic, and software that can create
new hazards to equipment and personnel

20003,130.10 - HSP
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16.0 AIR SAMPLING

Air sampling for the presence of hydrazine fuels, NDMA, and certain volatile organic
compounds will be conducted to evaluate the integrity of the full-scale treatment system during
start-up and to document any personnel exposures. During the first week of start-up operation,
daily samples will be collected and submitted for analysis on a 24-hour turnaround basis. The 24-
hour turnaround is necessary to evaluate the integrity of the system and to become aware of any
leaks as soon as possible so that repairs and/or modifications may be made. Air sampling will also
be required whenever plant operations change such that an increased risk of exposure may be
expected.

During this start-up phase, all personnel will be required to utilize a supplied breathing air

system. Specific air-sampling procedures are presented in the following sections.

16.] N-NITROSODIMETHYLAMINE

The ThermoSorb/N Air Sampling System developed by Thermedics will be utilized for
NDMA air sampling. The ThermoSorb/N System uses a two-part sampling apparatus to avoid
artifact formation.

Nitrogen oxides can easily react with amines to form nitrosamines. To avoid this formation,
ThermoSorb Air Samplers contain an artifact trap that includes an amine-trapping agent and a
nitrosation inhibitor. To prevent UV light degradation of the collected nitrosamines, the
sampling systems are constructed of unbreakable, opaque plastic.

Two area samples will be collected each day. Standard personal air sampling pumps will be
used to draw the ambient air into the sampling cartridge. Each pump will be calibrated each day
before sampling begins. Pumps will not be recalibrated after each sampling period, as only the
presence or absence of NDMA needs to be determined. The error in sampling flow rate would be

acceptable even if it were greater than the +5 percent recommended by the National Institute for

Occupational Safety and Health (NIOSH).
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Samples will be sent by overnight mail to the Thermedics Analytical Laboratory for
analysis. After five consecutive samples report nondetectable concentraticns of NDMA, the use
of supplied air will be no longer be mandatory.

During the remainder of the pilot plant operation, two samples per day, two days per week,
will be collected and submitted to Thermedics Analytical Laboratory for analysis. A 24-hour

turnaround analytical time will be requested.

16.2 HYDRAZINE FUELS

Samples for hydrazine fuels will be collected according to NIOSH Method 248, which
involves dfawing a measured volume of air through a tube containing silica gel to trap the
hydrazines. Two area samples will be collected each day as long as daily NDMA samples are
collected. Pumps will be calibrated both before and after sampling. Samples will be sent to
Hagar Laboratories in Englewood, Colorado, for 24.-hour turnaround analysis.

The NIOSH method will serve as a verification of the real-time hydrazine monitor, the
MDA TLD-1. The TLD-! is a colorimetric detection system based on the change in light
reflection from a hydrazine-reactive paper strip. When daily hydrazine samples are no longer

necessary, two hydrazine samples will be collected per day, two days per week, for the remainder

“of the pilot plant operation.

All personnel at the plant, including operators and visitors, will be required to wear a
personal hydrazine dosimeter at all times. These will be available from commercial sources

and/or the Naval Research Laboratory.

16.3 QZONE

If ozone is used as an oxidant. a second MDA TLD-) monitor will provide 24-hour real-
time monitoring for ozone. The alarm level will be set at 100 ppb, which is the TLV and the
Permissible Exposure Level (PEL) for ozone. The ozone monitor will be operating continuously

throughout the duration of the pilct plant operation.
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ARARs

CFR -
CPR -
CRL -
CRZ -
DHHS -
DHSO -
DOI -
DOJ -
DOT -
EPA -
FFA -
HBSF -
HLA -
HSM -
HSO -
HSP -
HWCL

ID -
IRA -
IRAH

LTD QTY
mg/1 -
g/l -
MIL-STD

20008,130.10 - HSP
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17.0 LIST OF ACRONYMS AND ABBREVIATIONS

Applicable or Relevant and Appropriate Requirements

Code of Federal Regulations

Cardiopulmonary Resuscitation

Certified Reporting Limit
Contamination reduction zone

U.S. Department of Health and Human Services
Designated Health and Safety Officer
U.S. Department of the Interior

U.S. Department of Justice

U.S. Department of Transportation
U.S. Environmental Protection Agency
Federal Facility Agreement

Hydrazine Blending and Storage Facility
Harding Lawson Associates

Health and Safety Manager

Onsite Health and Safety Officer
Health and Safety Plan

Hazardous Waste Container Log
Identification Number

Interim Response Action

RMA IRA Task 4 for HBSF, Phase 1
Limited quantity

Milligram per liter

Microgram per liter

Military Standard

46




MSDS
NDMA
NIOSH
Oo&M
OHM
OSHA
PEL
PHA
PMRMA
ppb
PPE
PSN
RMA
. SCBA
SHA
SOP
SSHAR

TWA
UDMH
UN
uv

20008,130.10 - HSP
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Monomethyi hydrazine

Material Safety Data Sheets
N-nitrosodimethylamine

National Institute for Occupational Safety and Health
Operation and Maintenance

OHM Corporation (O.H. Materials Corporation)
U.S. Occupational Safety and Health Administration
Permissible exposure level

Preliminary hazard analysis

Program Manager for Rocky Mountain Arsenal
Parts per billion

Personal protective equipment

Proper shipping name

Rogky Mountain Arsenal

Self-contained breathing apparatus

System hazard analysis

Standard Operating Procedure

Safety System Hazard Analysis Report
Threshold Limit Values

Time-Weighted Average

Unsymmetrical dimethyl hydrazine

United Nations

Ultraviolet
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Appendix A
HAZARDOUS PROPERTY INFORMATION




HAZARDOUS PROPERTY INFORMATION
EXPLANATIONS AND FOOTNOTES

a. Water solubility is expressed in grams per 100 grams water at 20°C (e.g., 0.2g means 0.2
grams per 100 grams water at 20°C).

b.  Flash points in Fahrenheit. Several chlorinated hydrocarbons exhibit no flash point in the
conventional sense but will burn in the presence of a high-energy ignition source or will
form explosive mixtures at temneratures above 200°F.

c. TLV-TWA (Threshold Limit Value - Time Weighted Average) adopted by the Amernican
Conference of Governmenial Industrial Hygienists. (Benzene TWA es.ablisl.ed by OSHA.)

d. Hazard property

- corrosive

- flammable

- toxic

- volatile

reactive

- radioactive

- carcinogen

- infectious

- explosive

- suspected carcinogen

SR QTMEgQwWy
]

e. Acute exposure symptoms

- abdominal pain

- central nervous system depression
- comatose

- convulsions

- confusion

- dizziness

- diarrhea

- drowsiness

- eye irritation

- fever

headache

- nausea

- respiratory system irritation
- skin irritation

- tremors

- unconsciousness

- vomiting

- weakness

- anorexia

- temperature sensitivity

HOROVOZZU RS IQTNOOW )
]

f. Solubility of metals depends on the compound in which they are present.

8. Explosive concentrations of airborne dust can occur in confined areas. This is not expected
to occur during this investigation.
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{‘; 3 MATERIAL
ocslln SAFETY DATA

. SECTION I ~ IDENTIFICATION MSDS FILE 704

CHEMICAL NAME & SYNONYMS
1,1-dimetny! hyarazine: UDMM

CHEMICAL FAMILY FORMULA PROOUCT
N MH
HyaraZzine (CH._!),,NQH2 ug
DESCRIPTION CAS NO.
Colorless liauyd witn sharp ammontaca)l ccor 37-14-7

SECTION I1 - NCRMAL HANDLING PROCEDURES

PRECAUTIONS TO 3E TAKEN IN MANDLING AND STORAGE

May be fatal f swallowel. Avold centact wiin eyes, Skyn, clothing. Ubon ccract with skin or
eyes. wasn off with water. AvO1d brestning mist or vaper. Protect against onysical camage.
Cutsice Or cezacheg siorage 1s preferred. Insice siora2cge snculag be in a stancarc flammaole Yiaguig
storzage r~ocm OFf cCapinet. Secaraze ‘rom oxaizirg mazerials. Tanks should e lccateg in a ciked
aresa. Protect agains: elecirical sparxks, cpen flames.

PROTECTIVE EQUIPMENT IVENTILATION REQUIREMENTS

EYES Goggles or face smield AsS reguired 10 xeep alirsorne concenirations
zelcw the TLV.
GLOVES 2uzyl! rucber

OTHER Coveralls, boos and tutyl rudter apron

SZCTION III - HAZARDOUS INGREDIENTS

BASIC MATERIAL OSHA PEL LCs0 LCSOo SIGNIFICANT EFFECTS
1, 1-gimeInylhycrazine C.3 mom 122 ng/kg | *410 pom 1 | Suscect carcinogen.
(sx1n) (orai-razt)|hr (raz) srrosive 10 eyes, skin

anc MUCDUS memdranes.
rRespIratory disiress.
Liver camage.

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLASH POINT S5°F CC OSHA CLASSIFICATION FUAMMAELE (ower | UPPER

HETHOD Flammanie liauig XPLOSIVETT TSR
LIMIT | |

EXTINGUISHING MEDIA wvater zng alconol foam. Small fires can be exlinguisned wiin carton Cioxice

ang dry cremigal

SPECIAL FIRE HAZARD & FIRE FIGHTING PROCEDURES Use NIQSH/MSHA acproved Pesizive pressure
self~contained Dreathing abparatus wnen any matertal 's nvolved in a fire. Wear a ouztyl rupber
encapsulateg suit wnen fignting a fire involving this material.

SECTION V - HEALTH HAZARD DATA

THRESHOLO LIMIT VALUE
0.5 Dom Twa (skin) (ACGIM 1987-88)

SYMPTOMS QF OVER EXPOSURE Dizzine.s, nausea, corrosive <0 eyesS, SKkih and MuUCoOus memoranmes. CNS
depression. Mav cause tems. dlinaness. Damage 0 lungs, liver, kignevs. alocq.

EMERGENCY FIRST-AID PROCEDURES

SKIN I!mmediatelv flusn with water for 5 minutes, call a pavsician,

EYES Immegiately flusn with water for 15 minutes. call a physician,

Immediately arink large quanziities cof water. Incuce vomiting Dy sticking finger aown
INGESTION :nrcaz. call 2 shysicg:an.

INHALATION Immediately remcve victim to frasn air. call a ohvsician.
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PRODUCT CODE 134072 CHEMICAL NAME UDMH

SECTION V1 - TOXICOLOGY (PRODUCT)

ACUTE ORAL LD SO 122 mg/kg (rats) May be fatal CARCINOGENICITY Suspec: carcincgen (NTP)

1f swallowed. MUTAGENICITY Mutagenic
ACUTE DERMAL LD S50 EYE IRRITATIONCOrrosive
1.049 g/xg (raopit) PRIMARY SKIN IRRITATION
ACUTE INHALATION LC 50 1410 ppm insoired a'r 9 Corrosive

ne (raz)

PRINCIPAL RCUTES OF ABSORPTION
Innalation, cermal ccniacs:, eye csntagss:, 1ngestion.

EFFECTS OF ACUTE EXPOSURE Corr. 0 eyes, ski1n, muccus memdD.. temp. D!ingness, T:Iziness, rausea.
CNS ceor. Czmage 90 liver, lumgs, kicneys.,2locd anrnd blooa forming srgars.

EFFECTS OF CHRONIC EXPQSURE Zarc:rogenic in lascrazory animals. May cause effecis cn 2lcod leaaing
to anemia. May affecs liver, k:cney ang central nervous svsiem,

SECTION VII - SPILL AND LEAKAGE PROCEDURES (CONTROL PROCEDURES)

ACTICN FOR MATERIAL RELEASE OR SPILL

Remove 2!l ssurces of ignition. wWear NJOSH/MSHA a2porcved positive oressure sucplied asir
resoirator cr self-contaned breatning acparatus. Follow 0SHA regulazions for resoirazeor use (see
29 CFR 1910.132). wear goggles., Duztyl ~ucober gloves, DCOIS and slicker suiz. Isciate area cf
s0ill py Itking. Stoo source of leak. Transfer conients 0 a non-leaking tcnzairer or sicrage
vessel . Neuzraiize spil) oyfirst gilut:ng nycraZine o a 3% or less concentiralicn. Then aco an
egual amcun< of a 3% or less ¢oncentration $f a nypocnlorite solution 9 o0tally neutralize =zre
nygrazine. 7est for neusralizazion. Afzer neuzralizasticon, ransfer <nis mazeriz! I3 an assroveo
DOT ccntainer for proper cisposal. wWasn all gomiaminated cloihing nefosre reuse. In the evenst of 2
large s2i11, call tne emerzency telecnone numper SNOwn on tne front cf tNis srees.

TRANSPORTATION EMERGENCY,CONTACT CHEMTREC 800-424-9300

Dispose cf contaminated prcguct. empsy containers and materials used in cleanminmg up soills or
leaks in a manner aopprovea for Nis mazer:al. Consul: acocropriate Feceral, State ang loza)d
regulazery agencies 0o ascerzain proper gisposal procecures.

SECTION VIII -~ SHIPPING DATA

[D.O.T. Unsymmetr:cal Zimetnyl nyarazine, flammaple liquia UN 1183 Poiscn

1

L __]

SECTION IX - REACTIVITY DATA

STABLE x UNSTASLE AT < F HAZARDOUS MAY CCCUR

POLYMERIZATION WILL NGT QOCCLR X

CONDITIONS TO AVOID May spontanecusly ignite in air when soreaa cn large surface. heai. ignition
sources of anv kind.

INCOMPATIBILITY(MATERIAL TO AVOID)

Oxigizing agents

HAZARDOUS DECOMPOSITICN PRODUCTS
Nitrosamines, ammomnia, nvarscen.

SECTION X - PHYSICAL DATA

MELTING POINT -71°'F | VAPOR PRESSURE 1.0 ©s18#40°F VOLATILES 10C%
BOILING POINT 147°°F SOLUBILITY IN WATERMiscinle EVAPORATION RATENo cata
SPECIFIC GRAVITY({H20=1) . 784 PH No cazta VAPOR DENSITY(AIR=112. 14

1
FURNJSHER 8 X0 g QATE MARCH 22, 1288

(203) 356-3449

INFORMATION: FURNISHED TO

ATTN: DEPT HANDLING MATL SAFETY DATA SHEETS

GARY ANDERSON "\1'

HARDING LAWSON ASSOC. «r ln CORPORATION

;3?1=°fggSYLV‘NIA sT. 120 Long Ridge Road, Stamforg. Connecticut 06204
e 4

DENVER €080203 OCEAN® Network

EMERGENCY PHONE 1-800-OLIN-811




dalz MATERIAL
OCUEAN,!eEOP SAFETY DATA

EMERGENCY PHONE 1-800-OLIN-911

SECTION 1 - IDENTIFICATION MSDS FILE 238

CHEMICAL NAME & SYNONYMS
monomethyl Hyarazine, Metnyl Hyarazine

CHEMICAL FAMILY FORMULA PRQDUCT
Nyarazine CH?NHNH2 Mmonometnyl Hydrazine

DESCRIPTIDON Clear, colorless, hygroscepic 1i1qQuid witn amine-like |CAS NO.
o@or 60~34-4

SECTION 11 - NORMAL HANDLING PROCETZURES

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE

Fatal if swallicwed. Avoid cONlacst witn eyes, skin cr clotntng. Upon contact wiin skin cr eyes,
wasn off with water. Avci1d Dreathing mist cor vapor. Store in a well ventilateg area urcer
n1trcgen atmoschere away from neat, scarxks, cocen flamaes, and oxicants. DO Not coniaminate. XKeeo
contalner closed wnen Net 1N use. Drums snouic Se vanted carefully wnen cpening. All conlainers
snoulad e elecirically grounded.

PROTECTIVE EQUIPMENT | VENTILATION REQUIREMENTS

EYES Goggles As reqQuired to xeed aI1ro»orne ConsenIrazicnrs
celow tne TLV.
GLOVES Buzyl rucoper

OTHER Coveralls, butyl rycser ROOIS and aoron

SECTION III - HAZARDOUS INGREDIENTS

3ASIC MATERIAL OSHA PEL LDS0 LCS0 SIGNIFICANT EFFECTS
:”cnzmetny} nycrazine ©.2 opm 33 mg/kg 74 opm 8 Carcincgenic n Lap
! cailing (raz) hrs. (rat) | animals, camage 0 maicr
(skin) organs, corrcsive o

Skin, eyes and muccus
memoranes. Liver camage.
May cause fezal
malformations.

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLASH POINT 70° F cOC OSHA CLASSIFICATION FLAMMABLE | OwER UPPER
METHOD Flammabie Liguid Exzkoiivﬁ .5 S5
M

EXTINGUISHING MEDIA Ory crnemical, carpon dicx:ice, waser spray. £100d with wazier 0 prevent
teignisign a2rg o keen fire-axposed contatrere —ool

SPECIAL FIRE HAZARD & FIRE FIGHTING PROCEDURES Use NIQSH/MSHA acprovec poesitive gressure
self-contained breatning acparatus wren any material {s involved in a fire. wWear buiyl rubcer
encapsulated suit wnen fignling a fire invoiving this material.

SECTION V - HEALTH HAZARD DATA

THRESHOLO LIMIT VALUE wetnyl hyarazine: 0.2 com cervling, (skin) (ACGIH 1887-88), ccnsicereqg a
suspec: human carcincgen tv ACGINM.

SYMPTOMS OF CVER EXPOSURE Diz=1iness. nausea, corrosive 10 eyes, SKkin and mucuous memoranes, CNS
geSression. Mav cause temn. blincness. Damage %0 Jungs. liver. kianmevs., blood.

EMERGENCY FIRST-AID PROCEDURES

SKIN Immeciatelv flusn thoroughly witn water for 15 minutes. call a phvsician.

EYES Immediately filush with water for 15 minutes, call a pnvsician.

Immediately arink large quantities of water. Induce vomiting by sticking finger down
INGESTION tnroat. Call a chysician.

_INMALATION Immeciately remove victim o fresn air. Cajl a pnvsician.
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PRCDUCT CODE 134075 CHEMICAL NAME Monometnv) ~voraXine

SECTION VI - TOXICOLOGY (PRODUCT)

ACUTE ORAL LD SO 33 mg/kg (rat). Fazal fif CARCINOGENICITY Carcinggenic 'n animal stugres-NTP
swalloweu MUTAGENICITY POos1itive

ACUTE DERMAL LD SO EYE IRRITATIONCOrrosive

183 mg/kg (racotiz) PRIMARY SKIN IRRITATION

ACUTE INHALATION LC 50 74 pom for 4 nours Corrosave

(raz)

PRINCIPAL ROUTES OF ABSCRPTION
Dermal contac:, 'nralaticn, :npesI‘on, eyve Tontac:.

EFFECTS OF ACUTE EXPOSURE Corr. <0 eyes. sk:in, MuC. memzranes, terd. 11NCness,.S:II'ness. rausez,
CNS ceor. Tamage 0 liver, lumgs., kicney., 210CC ang Bloca form:irg crzans

EFFECTS OF CHRCNIC EXPQOSURES CNS ceor., camage 0 liver lungs.xi1Zney,.2iccg forming Srgans,s«'n
senst. and cermatitis. May cause fezal acnormalities. Suscect human carcinclen

SECTION VII - SPILL AND LEAKAGE PRCCEDURES (CONTROL PROCZILCURES)

ACTICN FOR MATERIAL RELEASE OR SPILL

~Remove all sources of i1gniticn. wear NICSH/MSHA acoroved pesitive sressure sucpives arr

resoiratsr or self-contaired Dreatning ascaratus. foilow CSHA reguiaticns fo- resprratcr Use (see
29 CFR 194¢C.124). wear joggies, duzy) ruober gloves, Zccis and slicxer suit, [sciate area of¢
sp1il oy ciking. Steo source of leak. Neutrazlize soivll 2Dy firsst 2i1iutirg mycralire 5 2 3% cr
less ccrcenirasticon. Then aca an esual amoun<t ¢f a 3% or less concertras:cn of a hypechicrite
soluticn 1o totaily neutralize the nhvcerazire. Test for reuiralization. ifter reutralizaticn,
transfer <n:s material 2 an apgrcovec 30T contatner ‘for oroper 2tspesal. wasn a2l centaminates
clotning cefore reuse, In the event of 2 large spi1il. call the emerpenCy teiecncne numter SNCwN
on tre frcont 2F tnis sheext.

TRANSPORTATION EMERGINCY,CONTACT CHEMTREC 3800-424-3300

Jispese of contaminmated Drocuct, emsty cSIntainers 2nc matertals uses 'n cleazning JuZ sRYIlSs cor
leaks 1n 2 manmer~ accrovec fcr th's mate~ial. Consult acpropriate Feceral, State arc ioczl

regulatcry agencies 0 ascersiai\n grocers 21S00s5a) prozacures.,

SECTION VIII - SHIPPING DATA

0.0.7. Metnyl MycraZine - Flammaple Liguid UN 1242 Povson

SECTION I1X - REACTIVITY DATA

STABLE X UNSTABLE AT c F HAZARDQUS i MAY QCCTULR

POLYMERIZATICN | WwILL NOT GCCUR «

CONDITIONS TO AVOID
Hign heat
INCOMPATIBILITY(MATERIAL TO AVOID) Hycrogen peroxice. nitrogen

flucriges, fuming nitric aci1d, 9x181Z1Ng agents.
HAZARDOUS DECOMPOSITION PRODUCTS

NH3 Nisrcgen oxiges S2roon _monoxyce

tetroxice., flusrine, halcgen

SECTION X - PHYSICAL DATA

MELTING POINY -32 2" C | VAPCR PRESSURE 37 5 mmmo I VCLATILES No zacz2
B80ILING POINT 37 3° 2 t SOLUBILITY IN WATER Misciple EVAPORATION RATENO cacza
SPECIFIC GRAVITY(H20=1) 0.8738 | PH No cata VAPOR DENSITYLAIR=1) 1.8
Viscositv: C.885 ¢o 620°C IDens1tv: 2.374 g/mi €25 C

ZPTEMSER 2C, 19
INFORMATION: FURNISHED TO FURNISHED BY DATE SEPTEM3ER 20, 1388

Olin MSDS Control Group

203) 356-3449
ATTN: DEPT HANDLING MATL SAFSTY DATA SHEZTS ( '

GARY ANDERSCN VA% K

HARDING LAWSON ASSOC. - ’l I}

1301 PENNSYLVANIA ST. N 1 ) CORPORATLON aca
SUITE 200 120 Long Riuge Road. Stamiore. Cennecticut 068C
CEINVER €08C203 OCEAN® Network

EMERGENCY PHONE 1-800-OLIN-911
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an)3 MATERIAL
\'1}11 SAFETY DATA
EMERGENCY PHONE 1-800-OLIN-911

SECTION I - IDENTIFICATION MSOS FILE 2385
CHEMICAL NAME A SYNONYMS
Hyarazine Solution 5%
CHEMICAL FAMILY FORMULA PRODUCT
Hyarazine Nzﬂg.H,Q SCAV-0X® PLUS LPB S%
DESCRIPTICON CAS NO.
Clear colcrless liquid with ocor of ammonta 302-01-2

SECTION Il - NORMAL HANDLING PROCEDURES

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE

Rarmful if swallowec. Co not get in eyes, on skin or on clothing. Upcn contac: with skin cr

eyes, wash off with watar., Avoild breatning mist or vapcr. Discard any contaminazec leather
articles. Stocre in a ccol, cry, weil-ventilated area away €rom Oxigizing materials, agics or
igniticn sources. Avo'd expesure 0 direct sunliignt or ni1gH temperatures.

PROTECTIVE EQUIPMENT IVENTILATIDN REQUIREMENTS

EYES Gogg'les As required 0 keeo airoorne concenirations of

nyacrazire celow TLV
GLOVES 3uztyl rubcer

QTHER Coaveralls, oo%s anc dutyl rutber apcrcn

SECTION II1 - HAZARDOUS INGREDIENTS

BASIC MATERIAL OSHA PEL L 050 LC50 SIGNIFICANT EFFECTS
*Hycrazine (S%) O.1cpm TWA |31 mg/kg 570 pom/4 Carcinogenic in
nrs laporacry animals.
CAS Ne.: 302-01-2 (skin) germal {rat) Camage 0 major organs.
(raooyt) irritant
to skin, eyes anc mucous
memcranes .

May cause fezal
malformazions.

SECTICN IV - FIRE AND EXPLOSION HAZARD DATA

FLASH POINT >2C0°'F CacC OSHA CLASSIFICATION UAMMABLE | QwER | UPPER
METHOD Not regulazed ‘xtéai;vj o] ‘Nu

EXTINGUISHING MEDIA water. Hycrazine soluticn conceniratea Dy heat can liberate vapors (explosive
limigss o€ hyarazime 4 7-100%), Flood with wate~ - €ignt “ire

SPECIAL FIRE HAZARD & FIRE FIGHTING PROCEDURES Usa NIOSH/MSHA acproved positive pressure
self-containec dreatning apparatus when any material is involved in a fire, wWear Duty) rupber
encassulated suit when fignting a fire {nvolving this material.

SECTION V —- HEALTH HAZARD DATA

THRESHOLD LIMIT VALUE
Hvcorazine (skin) C.t oom Twa (2CGIH 1988-89)

SYMPTOMS OF OVER EXPOSURS Dizziness, nausea, SKkin, eye and mMuUcoOus memcrane irritation. CNS
gepression. Damaga to liver/lungs/kicnevs/blood. Mav cause fetal malformations.

EMERGENCY FIRST-AID PROCEDURES
Immeciately remove all contaminatea clothing, Flush with water for 15 minutes, call a
SKIN onvsician.

EYES Immediately flushn with water for 15 minutes, call a opnvsictian.

immediately drink large quantities of water. lncuce vomiting by sticking finger cown
INGESTION threat. Call a physicran.

INHALATION Immeciately remove viceim to fresn air, call a pnysician.
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PRQOUCT CODRE 134006

SECTION VI

CHEMICAL NAME <SCAV-OX® PLUS LPS 5%

TOX1COLOGY (PRODUCT)

ACUTE ORAL LD 50 Aporox 3000 mg/kg (rat).

Harmful 1f swallowedq.
ACUTE DERMAL LD 50
2700 mg/kg (raocoi1t)
ACUTE INHALATION LC SO

CARCINQOGENICITY Carcincgentc - animal
MUTAGEN!CITYPosw°\ve
EYE IRRITATION:rritant

PRIMARY SKIN IRRITATION
Irritan:

sSILCras (NTP)

No availaple cata

PRINCIPAL ROUTES OF ABSORPTION
Innatasicn, sk:n contacse

EFFECTS OF ACUTE EXPQSURE CNS gecression,
k1cneys ang dDlood. IrryTant O Skin,

Si1zI'ness, nausea. May cause Jamage 1iver,

eyes and muCous mempranes.

to lungs,

EFFECTS OF CHRONIC EXPOSURE May cause camaga 0 liver,
allergic sensitiZazion. May cause fetal malformations.

lurg, x'cneys arz Zlcocd, cermatists,
Suszecs numan Zarcincgen.

SECTION VII SPILL AND LEAKAGE PROCEDURES (CONTROL PRCCEDURES)

ACTION FCR MATERIAL RELEASE QR SPILL

wWear goggies, buiyl ruoper glcves, DoOIS and coveralls.For soirlls 1ngoers or nvolveing not
materiai wear a positive pressure supolied alvr resprrazer or self-ccnlairec DreaIninNg adcaraTtus.
Follow OSHA regulations for respirator use (see 22 CFR 191'0.134). Isolate area cf szl oy
arking. St00 sourze of leaxk. Transfer contents 0 ncn-leaking container or siarage vessel .
Neutralize spill by first ciluting hycrazine <0 2 3% cr less concentraticn, Tren 2282 an ecual
amount c¢f a 5% or less concentration of a rypocnlorite soluticn o0 t0tally neuiral:ze re
nycrazine. Tes: for neutral:zation. After neutralizazicn irensfer tNis Tater:al 0 an 3Corepr:
container for orcper dissosail. wasn all contaminatec clotning Tefcre reuse. In tne avent of a
large spill, call <tne emergency teleonone numcer sSnown on <ne fron:t of =<n1s srmees.

TRANSPORTATION EMERGENCY,CONTACT CHEMTREC 800-424-9300

ase

THE MIXTURZI OR TRADZI NAME PRODUCT HEREIN CONTAINS A& TOXIC CHEMICAL(S) SUBUEZT 7O 7
REQUIRZIMENTS CF S2 CTICN 313 OF TITLE I11 OF THE SUPZRFUND AMENCMINTS aND 2:-U-nu22
1886 AND 2C CFR PART 37 THZ SARA 313 CHEIMICALS ARZI LISTED IN SECTICN III AND ARE

AN ASTERISK (=*).

SECTION VIII - SHIPPING DATA

0.0.7 ORM=4 N.0.S. {Ccnt2i1ns Hyar==:ne) Ni 1653 !
[ |
SECTION IX - REACTIVITY DATA
STABLE x UNSTABLE AT < F HAZARDOUS MAY OCCUR {
POLYMERIZATION I WILL NOT COCCUR %

CONRITIONS TO AVOID

Concentration of solution by evaporation.
INCOMPATIBILITY(MATERIAL TO AVOID) w¢mn

salts ang strong ac:ics
HAZARDCUS DECOMPOSITION PRODUCTS
Ammonia, n"verogen

reac: with oxygen, <xigants, metal cxices, acuecus mezal

SECTION X -

PHYSICAL DATA

MELTING POINT No cacza

VAPOR PRESSURE No cacza

| VOLATILES Nn zaza

BOILING PQINT No czaza

SOLUBILITY IN WATERCcmolete

| EVAPORATION RATENO cza2ta

SPECIFIC GRAVITY(H20=1) No cata

PH =*Sea zalow

l VAPOR QOENSITY{AIR=11IND caz2

“oH

% sol 1C.

1~=10.

INFORMATION: FURNISHED TO

ATTN: OEPT HANOLING MATL SAFETY DATA SHEZTS

GARY ANDERSCN
HARDING LAWSON ASSOC.
1301 PENNSYLVANIA ST.
SUITE 200

DEINVER C08C203

1539

FUR%M cmol GrRBATE MY 1

(203) 356-3449

Fa &
\llln CORPORATION

120 Long Ridge Road. Stamtord. Connecticut 06304

OCEAN® Network
EMERGENCY PHONE 1-800-OLIN-911




MATERIAL SAFETY DATA SHEET
GENIUM PUBLISHING CORPORATION
1145 CATALYN ST.. SCHENECTADY, NY 12303 USA ($18) 377-8854

From Geaium's MSDS Collecoon, 1o be used a8 & reference.

MSDS ¢ 333
GP CITRIC ACID
L T )
v [ssued: ADTil, 1985
Revised:

SECTION 1. MATERIAL IDENTIFICATION

Other designations:

Manufacturer:

3-Hydrexytricarballylic Acid,
CAS #000 Q077 929.
Suppliers include:

MATERIAL NAME: CITRIC ACID, Anhydrous, US?

°€izer Chemicals Div. and

¢ hydroxy-1,2,3 - propanetricarboxylic Acid, CGH 2

8’7"

Allied Chemical Cozpany

235 E. 42nd Street PO Box 2219

New York, NY 10017 Columbus, OH 43216

291) 346-7721 ‘613) 389-3333
SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA
Citric Acid 39.5 No exposure limits have

been established.

Rabbit, skin:

S00 =g/24hr:

poderate irritation.
Rabbit, eye: = TTTTTTC
0.75 ag/24 hr:

Severe irritation. .

Rat, oral:
LDSO: 11700 =g/kgz.

SECTION 3. PHYSICAL DATA

Appesrance § Odor:

White granules or powcer.

Melting Point, - 183°C
Density (18/4 Q) - 1,665 g/al
Solubility in Water 3 20°C - $9.2 z/100mi
Molecular Weight - 192.14

Odorless.

SECTION 4. FIRE AND EXPLOSION DATA

Lower Upper

Flash Poirt and Metyod

Auciguton Temp.

Flammablicy Limits in Air

N/A

1000 - 1020°¢C

Extinguishing Media: Water, fog, COZ or dry chemical.

Firefighters shculd wear self-contained breathing apparatus with a full facepiece.

SECTION 5. REACTIVITY DATA

steel.

This mgterial is stabls at room temperature under normal storage and use conditions.
at 175°C begins to convert tg various organic compounds® (aconitic acid, acetonedicarboxylic acid, acetone)
with the evolution aof carbon dioxide.

[t zelts at 1533ET and

Aquecus solutions of citric acid can be mildly corrosive to carbon steels, but does not attack stainless

As an organic acid, this material will react with bases. Contact with strong alkalies should be avoided.

Coprright € =3 umu twe, Gontane Paliinhing Corpareiiny

Any mreinl we vithowt s symudiie par

-
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MSDS # _333 . Issued _3/85  CITRIC ACID

None established.

SECTION 6. HEALTH HAZARD INFORMATION ' TLV

Citric acid occurs naturally in the body as a metabolite in the tricarboxylic acid (Krebs) cycie. It is an
approved general purpose food additive. Although this material is not considered to present a significant
industrial health hazard, excsssive exposure zmay result in irritation of the eyes, skin, and mucous
membranes of the respiratory tract.

FIRST AID:
EYE CONTACT: Flush eyes, including under the eyelids, with large amounts of water. [f irritaion perists,
get medical attention (In-plant, Paramedics, Community).
SKIN CONTACT: Wash effected area with soap and water. If irritaion persists, seek medical attention.
INHALATION:  Remove person to fresh air.
INGESTION: If substantial quantities are ingested, rinse mouth and give person 2 or 3 glasses of =ilk or
water 10 drink. Seek medical attention (In-plant, Paramedic, Commumity).

SECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES

For powder spills, carefully scoop up 3aterial into a suitable container. For spills of agueous solutions
of Citric Acid, neutralize spill with Sodium Bicarbonate. Scoop up slurry into a suitable container. Flush
area with copiocus amounts of water. Clean-up personnel should wear approved respiratory protection, rubber
gloves and goggles to prevent irritation from contact and/or inhalation.

DISPOSAL: Solid waste nay be packaged in paper or dissolved in a flazmable solvent and burned in an
approved incinerator. Follow local, State and Federal regulations.

SECTION 8. SPECIAL PROTECTION INFORMATION

Provide adequate general and losal ventilation to control dust levels to no more than the nuisance dust TLV
fACGIH: 10 mg/m’; OSHA: 1S mg/m’). If the material is melted, additional ventilation 2ay be required to
control vavors.

A NIOSH-approved respirator and safety goggles should be worn where dusting occurs, especially above the
nuisance dust TLV. Gloves are reccmmended when prolonged or repeated contact is likely.

Provide eyewash stations in work areas where eye contact is possible.

Contact lenses pose a special hazard; soft lenses may sbsorb and all lenses concentrsce irricants.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Store in 2 cool dry ares. ?Protect containers from physical damage.

DATA SOURCE(S) CODE (Ses Gloasary) 1, 4, 11, 54, SS.

APPROVALS 1O Recrocs 479§

= ae of horem for t perpsem we - ow d y
S e i 8 0 oy of et wrmmen. INDUST. HYGIENE/SAFETY 245"
ity = @ e or of mch for wpticzes w » ‘ e

MEDICAL REVIEW:

D g fes~

I0A S/8SIM

GENIUM PUBLISHING
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Degussa @

- S
o ' ‘:’7{ Ceqguss
'L Corgoraticn
MATERIAL SAFETY DATA SHEET
Essennally similar to QSHA Ferm 20
P
SECTION | - MANUFACTURER'S NAME / ADDRESS
Cegussa Corporation, 65 Challenger Road, Ridgetield Park, New Jersey 07560
Chemical Name: HYDROGEN PERCXICE 20% t0 32°% in Aqueous Sclution CAS #  7722-84-1

Trace Name & Syronyms:

Syncnyms:  Peroxicde, hydrcgen cioxide

Chemical Fzmily:  Inorganic Peroxide

Farmuia:

H20,

SECTION li - HAZARDOUS INGREDIENTS

| Ly ‘ i .

Name CAS 4 l S 1 iUnesy | Mame SAS E m L e
HYDROGEN PEROXIDE 7722-34-1 20-32| 1ppm | i |

CESHA PEL] = [ e l
SECTION lif - PHYSICAL DATA
Boling Paint (°S) 220-237 Sceciic Gravity iH:0=1) | 12
Vapor Prassure (mmHg.) 18-25 Percent Volatle oy VYolume (9%) I approx. 100
. Zvaporation Rate ‘
Vacor Censity (AIR = 1) approx. 1.0 {Butvi Acatale = 1) more than 1
Sclubility in Water Complete Deccmegcsiion Temgceratiure (°F) ‘ NA

Apgearance ang Qdor:

Clear, coloriess liquid with a slightly pungent odor.

NOTICE: The data contained herein is based on information that Dequasa beilaves to be reilable, but no expressed or implied warranty is maae
with reqard to the accuracy of such data or its suitanility for a given situation. Such data relates onty to the specific product described
and not to such preduct in cambination with any ather product and na agent of Dequssa is authorized 10 vary any of such gata. Cegussa
Corporation and its agents disclaim ail llability for any aciions taken or foregone on reliance upon such cata.

Paroxygen Chem:cals Desariment

65 Chailenger Pcad Ridgefierd Park NJ 07680

<01-841-8100

B-9
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FYCRCGzN ZSaCxiCs
SECTION IV - FIRE AND EXPLOSION HAZARD DATA

Fasn Point (Cicsea Cup):  Noa-flammable

Bl
1}

mmacie Lmus. NA L2 NA

z«nguisting Mecia:  Use water tc fignt tires in which this material is invoived. 'Wear self-contained Sreathing
apparatus and {uil body protectian. Apply vast amounts of water for cooling and dilution.

Scecial mre Fignung Precacures: Do not use fire fighting agents other than water.

Unusuar ~ra 3 Zxcicsion Hazzics: Spontaneous combustion can occur it allowed to remain in contact with
oxidizable materials. Drying ot product on clothing or combustible materials may cause fire. Do not ailow temperature
of storage tanks !0 rise above 100°F. Do not heat solution to concentrate to 74% or greater.

SECTION V - HEALTH HAZARD DATA

Rresncig Lt Jae: 1 ppm [ =20 (CSrAL NAI LD 30 NA L2 20 NA

I

l | |
Tlecis of Jveraxceswe fAcute & Coverer Short term exposure: Causes irnitation. May cause eya injury (effects
may be delayed).Whitening of skin on ccntact. Longer exposure: Causes blisters cr burns. If swallowed, may cause
sudden formation of oxygen, which can causa injury by distention of the esophagus or stomacn with local internial
bleeding. Inhalation of vapor or mist may cause irritation or inflammation of upper air passages.

Emergency First Aid Procedures

zves: In case of eye contact, immediately {lush eyes with plenty of water ‘or at least 15 minutes. Get attention of
ophthalmologist immediately.

SKiN: - Fiush skin with copious amounts of water.

Fescirgicry:  Administer oxygen. Consuit physician. !t breathing has stopped, administer aritificial respiration.
linicaily observe for 43 hours because of the possibility of puimanary edema.

Ingesuen:  Drink plenty of milk or water immediately to dilute contents of stomach. Do not induce vomiting.
Call physician,

Clothing: Remove and wash contaminated clothing and shoes thoroughly and promptly. Clothing may ignite
spontanecusly and bumn fiercely if product dries out.

B-10




SECTION VI - REACTIVITY DATA

Stable l CTircuens iz 2.oc Contaminatic'. irem any source may cause rapid

SR=toY
decomposition, generation of larg2 quantities ot oxygen gas and high
pressure.
'nCccmigaiasniy Matgras 2 -.C.C) Heavy metals, organic materials, dust, reducing agents, airt, aikaii, rust.
m3lirc 22CImIsoIn Frtzuziz Large quantities of oxygen wiil sugpport comousucn.
|
=az3rccus !
Paymerzancn ! Will Not Cecur | Caorcicrs 0 Acc NA
i l

SECTICN Vil - SPILL CR LZAK PROCEDURES

Stecs 0 22 Taken o Case Miasra s F2ezsec o Sc.ec: Do not get in eyes. Wear goggles. Avoid contact with skin -
wear neoprene, butyl rubber, cr vinyl gloves. Eliminate source of sgill and ficed with vast amcunts cf water.

‘Nagia Sisccsal Mairea tmcnuging Neurznzaicny This material is @ hazardous waste (@s per RCRA) vecause of its
reactivily. Disposal should be conducted by an EPA (RCRA) permitted disnaser or an EPA (RCRA) perimitted
disposal faciiity.

SECTICN ViIt - SPECIAL PROTECTICN INFORMATICN

Fescirzicry Srotecien (Sgetiy tyce).  Organic vaparacid gas canister - SCSA curnng emergencies.

‘ Local Sxnzesis Maintain adequate ventilation \ Scecan
Yenulaicn

' Mecnancal (Gereran: l
To maintain concentrations below TLV.

Pretecuve Gicves: Necprene, butyl rubber or vinyl gloves ye Freiecocn Chemical safety gogqles or face snield.

Ciner Proiscive Zcuicment:  Safety hat, neoprene safety shoes or boots. Fuil protective clothing. Safety showers and
eye baths should be available in work area.

SECTION IX - SPECIAL PRECAUTIONS

Precauuens (0 ce Taken :n Hanching & Storage: Do nat get in eyes, Aveid contact with skin. Store in original vented
containers in dry location away from sun and heat or in dedicated bulk storage facilities. Protect from physical
damage. Keep open lights, fire and sparks away from containers. Do nat contine in unvented vessels or between
closed valves.

Cther Precautons: Never use pressure to empty. DO NOT RETURN THE MATERIAL TO THE CONTAINER AFTER
BEING TAKEN QUT. Have large volumes ot water available for washing down H,0; spills.

B-11




FYCERCGEN FERCXCE
SECTICN X - SHIPPING INFORMATION
Prnmary mazara: Oxidizer Seccncary mazsrc: NA
Frocer COT Shicging Name:  Hydrogen peroxide solution
mararg Class: OQxigizer 29 CF=R Secucn Referenca:; 173.243 & 173.256
Hazarceus Suesiarcz? No Reocriztie Cuzraty: MA -
Lzoes) Pizcarcls) I UM Stumzar 2014
UN Tizss 3.1
A ~soiumzer ]
\\\ STCC Numeer 4318335
™ MFT Em 14640
MRTDIZER TRINLER
) “Fi: 'L:_.'“ 24020
5.1 31 Sricong Fesincling

. Air - forbiddgen in ccncentrations
of 409 or cver. 3elow 40°%:
Passenger A/C 1 qt. max. Carqo
only 1 gal. max.

CortainenPickeging 2ata Aulnenzad Jortainer vees)

2SL or OQT 24 (polyethylene drums), IM 101 Portable Tanks

Drum - DOT Spec. 5D aor 37M with inside liner DOT Spec.

2S5 or

SECTION XI - EMERGENCY RESPONSE

SveCLElCN: F2r 3 ZSCOMUCSI N S/CCIEem iNSICe 3 1aNK!
and to a safe distance of 2000 ft. in ail directions.

Evacuate the area and keep afl unnecessary gersonnei away

Containmant - immegiale & ~Tiucw-uc:
sources. Flush very dilute solution t drainage system.

Contain and apply large amounts of water for dilution and efiminate .gnition

SMERGENCY RESFCNSe CONTACT S
Degussa Carporation
CHEMTREC

sherae s
(205) 653-0632
(800) 424-9300

SECTION X!l - PRODUCT INFORMATION CONTACT(S)

Certac(s): Accress:

i i .
Degussa ‘ Product Manager { Ridgetield Park, New Jersey ! Susiness Fron2: (201) 641-3100
Corporaticn | Facility Superintendent l Theodore, Alabama | Susiness Prore. (205) 653-79233
|
! !
Cate: 1/28

Precared 8y: PSCC

Product Safety Compliance Committee

Degussa Corporation
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GENIUM PUBLISHING CORPORATICN OXYGEN

1145 CATALYN STREET
SCHENECTADY, NY 12303-18356 USA
(518) 377-3855 GiniUMANBUIHINGCORP. | noeo  April 1980

SECTION [. MATERIAL IDENTIFICATION

MATERIAL NAME: OXYGEX
DESCRIPTION: Supplied 28 compressed gas (2100 paig) in cylianders or as cold liquid in

gnxar containeras.
DESIGNATIONS: 0+, CAS {007 782 447, GB D27A1S
MANUFACTURERS: Availagle from several guppliara, iseluding:
g &OE-IEE'G as Div ?ggn ga:bide Corp.
| 3 g““ntfiv,c¥§}&A}§S§§ﬁaill- NJ 07974 _A’A?atgtgv?4‘§¥,§g‘ 10937
SECTION Il, INGREDIENTS AND HAZARDS z HAZARD 5DATA
gen . 2 99,03 [0 LLV zagtabilisnea ™

MATERIAL SAFETY DATA SHEET ®

*The ninizum oxygen coazant 4in workplace air ia
18 vol X (ACGIM, 1979),

SECTION IIl. PHYSICAL DATA

Boiling poing, a5 760 =m Hg, deg C ==« =«183 Specific gravity at =183 C wemwe= 1,14
Vapor Pragsura it =199 C, =a Hg ~weewws ca 100 Melting poinc, deg C =ewwwa———— -~218,4

Vapor density (Adirz=l) 1.1 vVigcosity, ¢94, 4t 25 C ——w=e=e= 0,0206
Solubility in water, em3/100 g, ac 25 C 3.16 Cxisfcal zesperatuts, deg C =~—== =118.38
Molacular weight 32,00 Crivdcal pressuve, atn eemee~e— 50,14

Appearance and Odor: Colorlesa zas, bluish liguild, or blus selid with hexagenal
crystals, odozlasa, tastalags.

SECTION lY. FIRE AND EXPLOSION DATA LOWER [UPPER
risan foiat and Maenhed | Aucoignition Temp, | Flammability Limits In Air
N/A N/A R/A

Extinguishing Madia: Shut 0ff Oy gas i£ possible and use =edia sppropriats :of the sur=
rounding fira. VUsa wacar gpfay to ccol firz-exposed containevs., If feasibla, ree

move oxygen containers from fira dangar. ]
Though not ilaziable irself, oxygen vigorcusly supporsa combuation, Materisls which do
aot surn 1R alr may Suzn in o gen=€§rrruzéznxr. Miterials can beccmas spentanecusly
flamrmable at high oxygen levels. Oxygen relesse in a £ire situation greatly incrasse
flie wud waplusliuc Liwassdw. (Oaygen cylinduss hava salegy duvices tu cslasse O &G e
cessive temperiturs or presaura, Liquid oxygen can explode on concact with f£lémmabl

SECTION V. REACTIVITY DATA

'3223en is atable when xept {zolated as a compressed z38 {3 cylingers Or a8 & COLG 41Qu
3 ventaed, ingulited ¢ontainers, Stainless steal, aluminum, copper aud {ts slloys
ava useful zacarials for oxygan or ligquid oxygen sarvica. .
gen will gadergc highly ixocher:ic reactions or explosions with many =zaterials, The
reactions lacrease 13 violence the greater the coacentratica of Oz il concacs with th
fuel or reducing agent., AfLx has 212 oxygen; abovae 23 volume T oxygen remaativisy with
qavirenzantal aaterials 43 substantial’ly lancrsasaed.
Ongen raacts explosively with phosphine, hydtazine. h;drogen sulfide, ethars, slcohols,
ydrocarbons, atc., etc. Liquid oxygen nixtuzes with pcwdered tatals can e
detonated. Red hot steel butns ia aa oxygen atosphere,

A-u-::::s:::'ﬂhrﬁq-ﬁp'-hh-upﬂh&t (157V7ZL&11’LQ1LJ57?7AR3v
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SECTION VI, HEALTH HAZARD [NFORMATICN TwV None Established

Adulzs can sactisfactorily breathe pure oxygen for extended peviods act 0,33 atm, or at
1 atm for gaveral days at less than § gra/da¥. Chesc pains and cough can resuylt from
braaching Oy at L atd for 8=24 hra or 2 atm Ior 2-3 hrs or froa an atxoephere of 602
oxygen for gevaeral days. A variaty of cencral naervous syatem effects can occur on
breathing oxygen at partial praesasures greatar than 2 ar:, including dizzineds, im=
pairad coordination, viaual and hearing diaturbances, and seizures.

Contacs with liquid cxigen can produce severe frosthite and freaze hurns. Prolonged
breathing of very 3 atmcgopheres can produca lung damage. Prolenged exposura to
cold areas can result in hypothermia.

FIRST AID:

Contact with licuid oxygen: Rameve viccim from source of coatact. Flush affacted area

with Lota of tepid water. (Do not apply direct haat to affaczed areal!) Lloosely
apply dry, aterile. bulky dr@ssings to protact area from infection/fajury. Get
=edical attantion,

Hyposkermia: Remove vietis to warma (rot hoz) area. Wrap {n blankats. Slowly resgtore
tcay sazperasurs, Get madizal attentien.

SECTICN VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

Nocisy aafaty personnel of significant leaks or =pills. 2rovide cptizum exhaust ventil-
aclon. Shut off oxygen source {f pessidle. Raemova scursesg of hear or igniticm and,
i1¢ feasidle, separata fvca combuygridlesa. Szall leaks In an oxygen system in encleged,
unventilated area cam Suilldeup a nazarious cxygen lavel,

Ty increassa tha vats of coacvolled evaporacicon of gpilled liguid oxygen (whan desirad)
apray with larga azounts of watar. (Fog =ay ba generated and reduca visidilicy.)

JDISPOSAL: Recavae waste containers or laaking sylindara to exhausts hcod or cutdoors

awvay irom combustibdlas snd allow o discharge at s =oderate rate, 7Tag cylinder :o

indicaze defacs, =lose valva and returzn co sdupplier.

SECTION VIIl. SPECIAL PROTECTION INFCRMATION
l Whers oxygen 28y bda releaged, provide adequaze ventllation to prevent excessive oxygen-—

enrich=ent o0f the workplacs atmsaphare (holdiag ac <23 Vol X' Qg Ls secormandad fzr §ir
aefe:¥). 7argonnel who have Yeen axpocged to high oxygen conceatrazions should stay {n
a welleventilated orv °§e° area for 13 ainutes befora going into a confined spaca or
aear an lgnizicn scurch,

Workers hanglin 1iquid oxvgen should use safety glagses, c¢lean, approved ingulicirg
loves and otfar approved protactiva clothiag ad requirsd to praven: akin csntace.
Gloves and protective clothing must te of naterizl resistant to Lgniticn on contact

with liquid oxygen == lgather gloves and azfety shoes have peen recotmended.) Safaty
shoes and gafaty glasges ara racoz=ended in handling cylinders of comprassed gas,

If oxygenwenriched clathing catcthes fire, extinguish unders safacg shovwer; fire »lanket

may nct de effactiva, Use c¢oncinucus water spray =0 308k clothing of a reacuer who
Zust operate in anm oxygen=eariched Zire area.

SECTICN !X, SPECIAL PRECAUTIONS AND COMMENTS

Store oxygen ccptainera i3 a elean, c¢ool, dry, well-ventdilated, low fiva-risk area, away
from combustidle manerials. Totect contaliers against ohysical dacige. Zollow gen-

eral safercy pracedures fot handling compresged gae cylindars. Never expose any pare
of 3 cylinder co temp. above 125 ¥, Ground equipment fo eliminate tuild-up of static
charge. Fnsura that containers of liquid oxygea ere proparly venced to prevent prasg-
gura build-up and thas suilzble ma:ergala 8ze used to contact liquid oxygen and gish
purity oxygan, Soma matarials are unguirabla for servica at low tamperatures bacause
thay become brittle and can te easily shartered dy impact. Many macerials ares uasuig-
g?ig éor oxygen service; do not uge 01l or grease to lubriecata valves on oxygen
indarse.

CATA SOURCZ(S) CODE: 1+2s 4=12, 17,24,25 APPROVALS : rgs, 4 e >
Industrial Hygle
Saf Z% &\ "%-ﬁa

R0 rvarrtmte. Seraofl A amiq ORI T M) woITIL POME A STHNESTS M MEDICAL REVIEW¢ Juna 1980
Q0N ¢ el (s SESIR X KY DRrRaret O 73 vl

—

‘ ‘ GENIUM PUBLISHING
|
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MATERIAL SAFETY DATA SHEET
ey cooaTon &3 o

SCHENECTADY. NY 12303-1838 USA viaica A
{518) 377.8885 GINIIMPUBLSNING CTP. | Dapg fﬁfﬁﬁ‘mz

SECTION [, MATERJAL IDENTIFICATION
TERIAL NAME: OZONE
ESCRIPTION: Elactronic radiation of air provides up to 2% ozcane in air for on aiza
laberatory or coemercisl use. It can e produced in the liquid state, duc shippinmg
cos8t8 ara too expensive. It {38 prasent in air ac up to about 0.05 pp= at seaa level
(variable) and L8 produced whem air ia axposed 20 electric discharge or UV radiation.
THER DZSIQNAT%ONS: 03.5 CAS #210 022 156, Triatemic Oxygan
[} » WTOAUC & Oneglita,

SECTION [l. INGREDIENTS AND HAZARDS ] HAZARD DATA

Rzona gza in air <20 S=hr TWA 0.13pp=*'
: or 0,2 zg/a
\ Humen, InhalationICle

*Level of ozona agzainable in ''ozonized" aty. Concen- - .

traced liquid can ba obrainad by cooling this 2pm/tize  effects

ozonized air to -130 C, 0.2/3-8r Eye
RCurrent (1981) ACGIZ TLV; also prcpusad OSHA Standard 1 Pulzonary

vith an Accion Level at 50% ¢f tha permisgeibla expo= 1.8/75 ain CNS

sura limis, 100/1 min  Skia

SECTION IIl. PHYSICAL DATA

Boiling poise at 1l ata, deg C ==~ -~1ll2 Deusity liquid ac -182C, g/al === 1,37
Vapor dangity (Aire]) 1.65 Preaging poine, 1 atm, dag C o== =192 -
Watar solubilicy at 206, by we =« 3 ppm Molecular waight 48.00

kzieical temp, deg € ——wwemeeme— -12,1

Appaaranea & Cdov: A colorlase to blua gas (dependeut on concentration) with 2 pun~
gest characsariaisic odor which is datacsable abeve 0,01 ppm arnd beccmgs disagree-
abls (sulfur=lika) above 1-2 ppn. Olfactory fatigua davelops wapidly. (Also,

& dark blua liquid or solid)

SECTION IV, FIRE AND EXPLOSION DATA LOWER|UPFER
riash Point and Meenod | Aucoignition Temp. | Plammapiliry Limits In Air

o UA N/A N/A

Extinguishing =eqia: wnen this matarial Ig involved in fira, usa i2rge aTounts of
vater spray. o

[This material incraasaes the intansity of combustion a2z cempavad %o the burning ot

axploding of mararial {n afr ar wish 2 Anmparahia amarme Af N, Tiveliphading ave

cedures dapaend on thae surrcunding materiala. ¢

Self-ccntained breatiing apparatus with full-face protecsicn sheuld de used by those

fighting a fire in which this =ararial is involved.,

SECTION Vv, REACTIVITY DATA

stabla ac ordinary temperatures; spontanecusly decomposes to O, and, thus i found
in highest concentraticm only near tha poins of ity genaratica? (It can da storad
for prolonged periods as a liquid undar cryogenic conditions,)

It ig an oxidiziag apent for both organic and inorganic materials; it is s scromger
oxidizer that O,, but laca strong than flucrine. Somae of i{ts reaction preoduces,
such as ozonided tormed £rem unsaturated hydrocarbons, can be highly explesive.
Solutions containing czona can exploda ¢n warming,

ep avay from heat, flama, strong raducing agencs, and combustibdle matarials, such
i¢ grease and oil.

e e T e  proate, GENIUM PUBLISHING
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ECTION VI, HEALTH HAZARD INFORMATION TLY 9.1 pom

Cesaive exposure is highly irritacing and can be damaging to tke eyes, nosae, throat,
and lunge. BExposure above 0.1 ppa causes drying of the mucous membranes of the mouth
sose and throat. A short exposure at 1-2 ppm produces headache 8s vell a8 irritation
of the respiratory tract, but symptoma subaide when exposurs stops. High concentra-
ticns and/or excessive duration of exposures above the TLV can produce nausas, pain
in chaeat, cough, dyspnea, reduced visual acuity, facigue, and pulmonary edema. Inhala-
tion of >0 ppa for aa hour or mora (or 50 ppm for 1/2 hour) could de fatal.
Symptoms of edems freom excessive exposura can ba dalayed ona or =ors hours.

Acute damaga from ozcme sppears to be mainly from ity oxddizing effect on contact wvith
tissue, Sut it may have chronic effects ¢n the lungs and on lung tumor acceleratiom.

PIRET AID:

Eya Contact: Gat prempt medical help.

Iphalation: Remove (9 ozona~free aiz. Get zmedical help. Keep warm, quiat and at rest
and cbserve for delayed pulmcpary edema. Admingsgraticm of 02 r28 been Yecommended

{4 Zrpathd-o ¢ lgkorad,

SECTION VII, SPILL, LEAK, AND DISPOSAL PROCEDURES

Evacuazion of workers should be planzed pricr zo emergency cendition. Approved sell-
centained respiratory equipment with full faca protection should be used by thosa
involved in handlizg leaks and in emergency conditioms. Detech leaks by exposing
paper impregnated with 4X potassium lodide (driad) to guaspected ares. DPaper turmns
brown if ozoma is pregent. :

Provida ventilation 20 diluta and dispersa small smounts of ozone into the cutaide

atoosphers, '

Yollow Federal, Stata and local ragulationa.

SECTION VIII, SPECIAL PROTECTION INFCRMATION

svide gemeral and local, exigust vearilation to zeer TLV requirements in the workplacad
spirators of approved types must be availables whara overaxposuras to ozcne is possidle
in a workplace. All exposures above l ppm =ust uza full face proteczion, and exposured
abova 5 ppa requirs an air-supplied sr self-centained regpirator. Cartridge or gas
nask-type respizators with organic vapor-type cartridga(s) or canlster aze suitadls
only delcw 5 ppm czcme, ,
where ozcna ia gencrated (or vhere liquid ozons is storad or used) explosiocn hazavd
and healsh hazards will exisc and =ust be guarded against by proper planning,
equirment, training, and work practice.

SECTICN !X, SPECIAL PRECAUTIONS AND CCMMENTS

Exclude freom industrial exposures 20 dzore thage individuals with & hiagtory or haart
or lung problems. Alzo cartsia individuals =iy be =ors suscaptibla to iajury frem
ozona aexpcsure thaa others; bacauge of a certain enzyme daficiency they may becoms
{11 fzom exposuras which are readily emduved by a normal worker,

{see Calabrese, er, al. J. Toxicol, Health 2 (1977) 909]

6-9,12,14,16,17 31,37
BATA SOURC2(S) CODB:i’ RYIRLIRLY '27'v .37,

M1S Ve
APPROVALS: opn }.M\Yg..h-.-_/

’;m"'"" :.‘.:“.".'3“‘#..: m"“"—-—-':'f-.”‘a.':.' Rarggligivasses 4 Industrial Hygiene
mm::{:mn-:ﬁm’;m; and Safety 2= 4-F2
MEDICAL REVIEW:"10 February 1982
“I' GENIUM PUBLISHING
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RESPIRATORY PROTECTION PROGRAM

Respirator Administration

The Respiratory Protection Program Coordinator is the Designated Health and Safety
Officer (DHSQ) for the Denver, Colorado, office (currently Marcus W. Johnshoy). The program
became effective on April 1, 1987,

Responsibilities include selection and purchase of respirators, organization of training, and
administration of the program to include use, maintenance, storage, and sanitary care.

The project managers/supervisors wiil supervise the program for their jobs and in their
areas of supervision. Project manager/supervisors will also be responsible for issuing respirators

and enforcing their use.

Respirator Selection

Respirators will be selected by the DHSO in cooperation with the project manager/
supervisor. Only respirators apprbved by the National Institute for Occupational Safety and
Health will be selected for use based upon the nature of the hazard and its concentration.

Typical jobs and types of respirators used at HLA:

Job Type of Respirator
Soil sampling in potentially pesticide Scott Model =65, full-face,
contaminated area 642-0A-H cartridge

Monitor well installation and sampling Scott Model #65, full-face,
in potentially solvent contaminated areas 642-0QA cartridge

Respirators will be purchased from an authorized manufacturer’s representative.

Employees will be provided the brand and model of respirator indicated on the employee’s fit test

record.

Respirator Assignment

Respirators will be individually assigned and marked with a unique identification number.

' 20008,130.10 - HSP

05-12-89 C-1




Respirator Training

Training will be conducted during the employee’s Hazardous Materials Health and Safety
Training or at time of issue. Training will include respiratory hazards; alternate
engineering/administrative controls; respirator types based on hazard, functions, capabilities, and
limitations of respirators; donning and fit testing; proper wearing; and maintenance. If necessary,
training will be conducted by the DHSO using the following training aids and materials:

- Manufacturer’s Instructions

- HLA's Health and Safety Training Manual

- Hands-on training and formal presentations during safety training

- American National Standards Institute’s Practices for Respiratory Protection - Z88.2,
1580

- Qccupational Safety and Health Administration Standards

Respirator Cleanin nitization
. Each employee will be responsible for cleaning their.respirator. A sink, detergent, and

sanitizer for respiratory cleaning and sanitizing will be available at the decontamination facilities

or at HLA’s Denver office.

Respirator Inspection and Maintenance

Individually assigned respirators will be inspected on a regular basis by the DHSO. A log of
these inspections will be maintained in the respirator record files.

Respirator repairs and maintenance will be performed by the DHSO and/or approved
alternate or a factory authorized representative. There will be no replacement of parts or repairs

beyond the manufacturer’s recommendations.

Respirator St
Between use, respirators will be stored in sealable plastic bags where they will be protected

from dust, chemicals, sunlight, and extreme heat, cold, or moisture.

‘ 20008,130.10 - HSP
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Program effectiveness will be evaluated through regular inspections of each area where
respirators are used and stored. The DHSO or Site Safety Officer will be responsible for

evaluation of program effectiveness.

If- i Breathing A BA
All SCBAs will be inspected prior to each use. Only Grade D breathing air will be used to
fill air tanks. Any SCBA used for emergency purposes will be inspected monthly to verify that
all components are in good working condition and do not need repair. A copy of the monthly

inspection checklist is attached.

Respirator Records
Records for the respirator program will be maintained in the Health and Safety office files.
The records will include: |
l.  Approximate numbers and types of respirators in use
HLA respirator user approval form
Medical evafuation sheet

Program surveillance and maintenance reports

woR N

Respirator inspections logs

20008,130.10 - HSP
05-12-89 C-3




SCBA INSPECTION CHECXLIST

Device

Serial No.

Date Inspected

Inspected By

Location

REPLACED OKAY

FACEPIECE
FACEPIECE LENS
HEAD HARNESS
RUBBER HOSE

“0" RING (Reg.)
INHALATION VALVE
EXHALATION VALVE
HARNESS

BACXKPACK
CLEANLINESS
INSTRUCTION SHEET
FOGPROOQF .

AIR CYLINDER PRESSURE PSI
CYLINDER VALVE
BYPASS VALVE
MAINLINE VALVE

PAX ALARM

REGULATOR DIAPHRAGM
REGULATOR FUNCTION
PESSURE DEMAND
STORAGE BOX

HII! 3
BRI
m

|

|

{

|

|
|

|
|
|
!
|

|
|
|
|

COMMENTS:
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SITE SPECIFIC HEALTH AND SAFETY PLAN
FOR
ROCKY MOUNTAIN ARSENAL
DENVER, COLORADO

Prepared For:

Harding Lawson Associates

Prepared By:

0.H. Materials Corporation
A Subsidiary of OHM Corporation
Pittsburgh, Pennsylvania

Richard Bohrer, CIH
Western Region Health and Safety Manager

June 30, 1989

OHM Project No. 7097
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1.0 INTRODUCTION

This Health and Safety Plan has been prepared by O.H. Materials
Corporation (OHM) for implementation of all Phase I construction
and analytical activities related to the Hydrazine Blending and

Storage Facility (HBSF) decommissioning.

1.1 TASK SUMMARY

The HBSF at the Rocky Mountain Arsenal (RMA), near Denver,
Colorado, was constructed in 1959 and operated for 23 years from
1959 to 1982. The 10-acre site consists of two tank yards, each
completely surrounded by security fencing. The yards are connected
by two overhead pipelires. The location of the RMA is depicted on

Figure 1-1. The HBSF is located within the RMA as shown on Figure

1_2 .

The HBSF was used as a depot to receive, blend, store, and
distribute hydrazine fuels. The primary operation was blending of
anhydrous hydrazine and unsymmetrical dimethylhydrazine (UDMH) to
produce Aerozine 50. The materials were manufactured elsewhere and
shipped £o RMA for blending. Blending operations were not
continuous and occurred in response to requests by the U.S. Air
Force. Other operations at the HBSF included loading and unloading
rail cars and tank trucks, destruction of off-specification

Aerozine 50, and storage of Aerozine 50, anhydrous hydrazine,




monomethyl hydrazine (MMH), monopropellent hydrazine, hydrazine 70,

UDMH, and hydrazine.

Hydrazine and UDMH are unstable in the natural environment and
rapidly decompose when exposed to the atmosphere. One of the
decomposition products of UDMH is n-nitrosodimethylamine (NDMA),
a suspected human carcinogen. From January through March 1982, the
U.S. Cccoupational Safety and Health administration (OSHA) surveyed
the HBSF and detected the presesnce of airborne NDMA within the
HBSF. In May 1982, RMA ceased operations and closed the HBSF to

all but safety-essential or emergency-response entries.

On February 1, 1588, a proposed Consent Decree was filed in the
case of U.S. v. She 0il Company with the U.S. Distéict Court in
Denver, Colorado. A modified version of the Consent Decree was
filed on June 7, 1988. On February 17, 1989, a Federal Facility
Agreement (FFA) that incorporates the provisions of the modified
Consent Decree was executed by the U.S. Army, Shell 0Oil Company,
the U.S. Environmental Protection Agency (EPA), the U.S. Department
of the Interior (DOI), the U.S. Department of Justice (DOJ), and
the U.S. Department of Health and Human Services (DHHS). The FFA
specifies a number of Interim Response Actions (IRAs) to alleviate
certain concerns prior to the final remedial action. IRA H,

Closure of the HBSF, is to be implemented at the HBSF. The IRA

proéess described in the FFA requires preparation of an Assessment
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Document, a Decision Document to include Applicable or Relevant and
Appropriate Requirements (ARARs), and a Draft Implementation
Document prior to implementation of the response action. At this
time, the Assessment Document and Decision Document have been
conpleted. Harding Lawson Associates (HLA) will develop the Draft
Implementation Document. This section presents a summary of the

scope of work for the task.

1.1.1 Task Order Scope of Work )
The HBSF IRA H Task has been separated into two phases, which

comprise the decommissioning of the HBSF at RMA. Phase I includes
planning, wastewater treatment system selection and modification,
system installation, analytical method development and
certification, startup testing, and development of a Draft
Implementation Document for facility décommissioning. Phase II
will involve planning, installation of a second wastewater
treatment system, operational treatment of wastewater, reduction
and elimination of the facility hazards, dismantling of all above-
ground structures and equipment, disposal of generated solid and
liquid waste streams, and preparation of a Technical Report to
document facility decommissioning. The present Task Order

addresses only Phase I of IRA H.




1.1.2 Objectives

The principal Phase I objectives are to:

~ Conduct a hench/pilot-scale testing program to select an
appropriate chemical oxidation/ultraviolet . (uv)
irradiation treatment system for treatment of hydrazine
wastewater stored at the HBSF

- Determine necessary treatment system modifications to
achieve the desired discharge concentrations for the
chemicals of concern in the wastewater

~ Develcop and certify an analytical method for analysis of
NDMA in treated wastewater to achieve a Certified
Reporting Limit (CRL) as referenced in the Task Order

- Conduct start-up testing of the selected treatment system at
the HBSF

~ Gather sufficient process information from the start-up
testing to more specifically define operational treatment
requirements

- Prepare a Draft Implementation Document defining step-by-
step procedures for decommissioning above-ground equipment

and treatment of remaining hydrazine wastewater at the
HBSF.

1.1.3 Health and Safety Responsibilities
Health and safety responsibilities for the HBSF IRA H Phase I

work are split between HLA and OHM depending on the current task
activity. Task activities addressed by this Health and Safety Plan

(HSP) are comprised primarily of site work and are listed as

follows:

TASK ACTIVITY PRI SPONSIB
Bench/Pilot Test Wastewater Collection HLA
Site Facilities Inspections for Design HLA
Site Improvements/Construction OHM

i




SK v PRIMARY RESPONSIB TY

‘Treatment Plant Installation OHM
Initial Startup ' | OHM
Long-Term Startup HLA
Treatment Plant Modifications OHM
Wastewater.Sampling HLA

Facility Investigations for Implementation
Document Preparation OHM
Primary responsibilities means the company so indicated will
provide the site safety officer. All work done by both HLA and OHM
on the respective task activity will be performed under the safety

direction of that officer.

The HSP essentially incorporates two plans: one plan prepared
by HLA and this plan prepared by OHM. The OHM plan is included as
Appendix D to the HLA HSP and is designed to be a stand-alone
document. As such, the OHM plan incorporates some identical
material contained in the.HLA plan. This approach to the plan was
taken to provide OHM site personnel with a plan to use specifically
for their activities. Because OHM is subcontractor to HLA on the
task and HLA is ultimately responsible for all task work including
safety of task performance, the OHM HSP is included as part of the

HLA HSP.




2.0 SAFETY ORGANIZATION, ADMINISTRATION
AND RESPONSIBILITIES

The health and safety coordinator for OHM will be responsible
for the monitoring of all health and safety related activities
performed by OHM during plant construction, start-up, and
modification, and site activities for preparation of the
implementation plan.

In addition, OHM will designate a person who will be
responsible for modifications to the treatment plant and the safety
of anyone assisting in this activity. HLA will designate safety
and operations personnel for daily operations within the treatment
plant.

2.1 RESPONSIBILITIES

Both HIA and OHM will provide the appropriate safety and
management personnel to carry out their respective task activities
given in Section 1.1.3. Under OHM, the following health and safety
job descriptions will apply at the site.

- Site Supervisor - The site supervisor reports to the
project manager and has total control over facility
activities. Specific responsibilities include:

o Coordinate activities with appropriate officials

o Brief individuals on their specific assignments

o Utilize the site safety officer to ensure that safety and
health requirements are met

o Prepare reports and maintain files related to facility
operation

e




o

Oversee the entire operation and monitor effectiveness of
contaminant destruction.

- Site Safety Officer - The site safety officer advises the
site supervisor on health and safety issues at the
facility. The site safety officer recommends stopping
work if any operations threatens worker or public health
or safety. Specific responsibilities of the site safety
officer are:

o

(o}

Selection of protective clothing and equipment

Periodic inspection of protective <clothing and
equipment

Monitoring of protective clothing and eguipment
including proper storage and maintenance

Control of entry and exit at the Access Control Points

Monitoring of each worker's suitability for work on the
basis of physical abilities and physician's evaluation

Monitoring of the work parties for signs of stress,
such as, cold exposure, heat stress, and fatigue

Monitoring of on-site hazards and conditions

Monitoring of periodic inspections to evaluate
conformance with the Safety Plan

Enforcing the "buddy" system

Knowledge of and coordination of all emergency
procedures, evacuation routes, and the telephone
numbers of the ambulance, local hospital, poison
control center, fire department, and police department

Notification (when necessary) to the local public
emergency officials

Coordination of emergency medical care.

The site supervisor may act as the site safety officer when the

need for a full-time site safety office.r is considered unnecessary.

All such substitutions will have to be approved by the OHM site

safety coordinator.




3.0 SITE HISTORY AND OPERATION

The HBSF was owned by the U.S. Air Force and was operated by
the U.S. Army from 1962 to 1982 (EBASCO Services, Inc. 1988). The
HBSF 1is located in the northeast corner of Section 1, to the east
of South Plants. The site is surrounded by a security fence and
is divided into two sections connected by overhead pipelines

(Figure 3-1).

The western portion of the HBSF was constructed in 1961. This
area was used to load and unload rail cars and tank trucks. An
office, blending equipment, and storage facilities are also located
in this area. Storage facilities include a 44,000-gallon, in-
ground, concrete wastewater tank, a drum.storage pad with drum
filling equipment, and equipmeht sheds. The eastern area was built
in 1976 to provide additional storage and includes a 50,000-gallon
tank and a 200,000-gallon tank. This eastern portion is the study

area for this HSP.

In addition to storage, the HBSF has been utilized to receive,
blend, and distribute hydrazine fuels. Fuel materials were
imported to RMA from other sources for blending on an as-needed
basis dictated by the Air Force. The most common operation was
production of Aerozine-50, a blend of UDMH and hydrazine.

Aerozine-50, UDMH, hydrazine (MMH), monopropellent hydrazine, and




hydrazine-70 were¢ stored at the site. Destruction of off-

specification Aerozine-50 also occurred at this site.

.he maximum volume of wastewater currently stored on site is
estimated to be 300,000 gallons. This wastewater was stored in
two vertical, steel tanks and one in-ground, concrete tank.
Residues from drum filling and washing operations were also
collected and stored in the in-ground concrete tank. A batch
treatment with solid calcium hypochlorite was used to oxidize the
hydrazine into ammonia, nitrogen, and water. Sludge resulting from
this process was disposed of in pits located in Sections 30 and 36
from 1975 through 1978. Treated wastewater was pumped through an
industrial sewer to Basin F until 1982. Thereafter, neutralized
wastewater was stored on site, except for approximately 10,000

gallons shipped to Lowry Air Force Base.

Records of only two large spills are noted for this facility.
In 1975, the fire protection system malfunctioned and filled the
pit around the largest UDMH storage tank with several hundred
thousand gallons of water. No fuels or wastewaters were spilled.
The water in the filling pit from the fire protection system was
pumped into adjacent fields. In 1976, the same tank leaked UDMH
to a depth of approximately 4 inches into the surrounding pit. The

UDMH was pumped into storage, neutralized, and disposed in Basin F.




Prior to shutdown of operations at the facility in May 1982,
OSHA detected airborne NDMA on site. In December 1982, the U.S.
Army Environmental Hygiene Agency conducted a sampling program at
the HBSF. Results from this sampling indicated that ambient air
did not contain detectable concentrations of UDMH and hydraziné,
and wipe samples from connectors and nozzles indicated 1low
concentrations of UDMH and hydrazine. (Wipe samples were used only
to determine contaminant locations, and not to assess the level of
contamination.) All work areas showed some detectable NDMA air
contamination, at concentrations ranging from no detection to

20 ug/ms.

An additional air monitoring program was conducted by Dames &
Moore in 1987. The purpose of this program was: (1) to determine
the level of personal protection needed for safe entry into the
HBSF, and (2) to determine whether additional cleanup was required
at the facility. Results of this sampling indicated that the
equipment used to blend and formulate hydrazine and associated
storage tanks were contaminated with airborne NDMA concentrations
ranging from 0.20 pg/ms'to 28 pg/ms. Ambient air monitoring within

the facility did not indicate detectable levels of NDMA.




4.0 HAZARD ANALYSIS

4.1 CHEMICAIL HAZARDS
Several chemical hazards have been identified as either

inherent to the blending facility or to the treatment process.

Before and during drainage, cleaning, and ultimate removal of
vessels, process lines, and all appurtenant equipment, a potential
exists for contact of hydrazine, MMH, and UDMH. The primary routes
of exposure are by dermal adsorption or inhalation. Ingestion and
inhalation of dusts laden with asbestos from insulation on piping
and various equipment is another potential hazard. During
treatment plant operations, a potential exists for inhalation of
ozone and dermal exposure to ultraviolet rays. Dermal contact and
inhalation of NDMA, a derivative of UDMH, presents another

potential hazard during treatment plant operations.

A description of each chemical likely to be encountered is
presented below. Material Safety Data Sheets (MSDS) and other
pertinent hazard information for these chemicals are included in
Appendix A. This information will be read and understood by all

site personnel.

4.1.1 Ozone
Ozone is a form of oxygen that is highly reactive and a severe

irritant to the mucous membranes and lungs. Headaches, dizziness,




and coughing may occur. Ozone is a strong oxidizer and has a

pungent, sulfur-like odor.

4.1.2 Hydrazine

Anhydrous hydrazine, N,H,, is a clear, colorless, caustic liquid
with a characteristic organic amine odor suggestive of ammonia or
fish. Hydrazine is very hygroscopic, producing white vapors when
exposed to air. When combined with selected oxidizers, it has a

strong potential for reduction by ignition.

Hydrazine is toxic by inhalation and skin contact, requicing
specific measures for personnel protection. The recognized
permissible exposure level (PEL) as regulated by the Occupational
Safety and Health Administration is 0.1 ppm. Products of hydrazine

combustion are also toxic.

Hydrazine is not shock-sensitive and is fairly stable when
stored in tight containers of compatible construction. A number
of materials, however, including iron rust, catalyze the
decomposition of N,H,, with the release of hydrogen constituting an
explosion hazard in a confined space. Hydraziné is subject to
explosion when exposed to oxidizers and when heated in a confined
space. Because of its high reactivity with many common materials,

materials for use with N,H, must be carefully selected.
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4.1.3 Monomethyl Hydrazine

Monomethyl Hydrazine (MMH) is a clear, colorless, hygroscopic
liquid with an ammonia odor. It is a storable rocket fuel similar
to hydr.zine, but with a lower freezing point and vapor pressure.

It is hypergolic with fuming nitric acids and N,0, as oxidizers.

MMH is toxic upon inhalation and skin contact, requiring
specific measures for personnel protection. The PEL is 0.2 ppm.
The vapors are flammable, and combustion products are considered
toxic. Nitrogen padding is required for storage and transfer, as

MMH will react with carbon dioxide and oxygen in the air.

MMH is stable, nonexplosive, and insensitive to impact or
friction when stored in gas-tight containers of compatible
material. A number of materials catalyze the decomposition of MMH
and should be strictly avoided. These include iron rust, copper,
lead, zinc, and most of their alloys. Selection of materials used

with MMH must be carefully done.

4.1.4 Unsymmetrical Dimethylhvdrazine.

Unsymmetriéal Dimethylhydrazine (UDMH) is a clear, colorless,
hygroscopic liquid rocket fuel with a strong, fishy, amine odor.
It is hypergolic with fuming nitric acids and N,0, used as

oxidizers.




UDMH is toxic. It is Qery volatile and flammable over a wide
range of mixtures with air. UDMH is miscible in all proportions
with water, alcohol, anhydrous hydrazine and most petroleum fuels.

It is a constituent of the fuels JP-X and Aerozine-50.

UDMH is compatible with and can be handled in contact with
common metals and selected elastomers and gasketing materials.
Air oxidation mav change the color of the liquid to light yellow.
Iron rust acts as a decomposition catalyst; explosive azide

compounds may be formed with mercury.

The significant danger of this substance is spillage that may
lead to accidental vapor inhalation, skin contact, and flammable
concentrations. Its vapors are approximately twice as heavy as

air.

4.1.5 Nitrosodimethvlamine

Nitrosodimethylamine (NDMA) is a persistent decomposition
product of UDMH. NDMA is a yellow ligquid and is soluble in water,
alcohol, and ether. NDMA is a suspected human carcinogen, and all

contact with NDMA is to be avoided.

4.1.6 Asbestos
OSHA has promulgated a standard of dealing with asbestos
exposures during construction, renovation, demolition, and other

similar activities. The standard specifies a permissible exposure
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limit (PEL) of 0.2 fibers per cubic centimeter of air (f/cc) and
an action level of 0.1 f/cc when averaged over an eight-hour
workshift. The standard also specifies procedures for medical
surveillance of exposed workers, air monitoring, work practices
during handling, worker protection measures, and worker training,

among others.

OSHA considers asbestos to be a carcinogen and severe
respiratory hazard for exposed workers. Three diseases have
definitely been associated with asbestos exposure. The most common
of these is called asbestosis, a chronic obstructive lung disease.
Asbestosis generally occurs in workers exposed to airborne asbestos
over a long period of time, usually at least 15 to 20 years, at
fairly high levels. Asbestosis is characterized by a progressive
scarring of the walls of the air sacs inside the lungs due to a
slow buildup of microscopic asbestos fibers. The scarring causes
decr. ssed pulmonary function, leading to a number of secondary

complications, and eventually is fatal.

The second disease associated with asbestos exposure is lung
cancer of the bronchial tubes (bronchogenic cancer), the main air
exchange passageways into the lungs. This type of lung cancer
occurs in workers exposed over a long period of time, usually at
least 10 to 15 years, but at exposure levels well below those which

cause asbestosis. Asbestos wor“ers who smoke are much more likely
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to develop this type of cancer than those who do not smoke.
Bronchogenic cancer is usually fatal within several years of

diagnosis.

The third disease associated with asbestos exposure is a very
rare, but always fatal, form of cancer called mesofhelioma. The
duration and extent of exposure necessary to cause this type of
cancer are not well known, but may be less than a year at fairly
low levels of exposure. Mesothelioma may develop 40 or more years

after the exposure has occurred.

4.1.7 Peroxides

Peroxides are strong oxidizers that may react explosively.
They can be irritants to the eyes, skin, and mucous membranes.
Skin contact may cause bleaching of skin and hair. Eye contact may

cause severe damage.

4.1.8 Ultraviolet Light
Ultraviolet (UV) light is the portion of the electromagnetic

spectrum that occupies the regior between visible light and x-rays.

The UV spectrum ranges from 4 nanometers (nm) to 400 nm. The
region of the UV spectrum between 400 and 300 nm is responsible for
pigmentation of the skin following exposure o UV light. Eye
contact with UV radiation in L.:¢ -egion between 320 and 280 nm may

cause inflammation of the cornea.




During the treatment plant operation, UV radiation will be used
as a catalyst in the hydrazine decomposition. Workers will be
cautioned to stay clear of UV light paths, although no serious

danger is anticipated.

4.1.9 Other

The following 1list of additional chemicals, as showﬁ in
Table 4-1 at the end of the text, have been detected on the site.
However, the maximum levels detected on Table 4-1 are not believed

to cause any adverse effects.

4.2 CONSTRUCTION/START-UP
4.2.1 Heavy Equipment

The use of heavy gquipment for debris removal, excavaticn, and
lifting presents the greatest potential for injury.to pefsonnel.
In order to minimize these hazards, designated routes will be
established for mobilization through the RMA facility, and site-
specific traffic patterns will be established. All trucks will

have spotters for backing procedures.

Only qualified personnel will operate heavy equipment. Those
crew members directly involved with spotting for the operator will
be the only personnel allowed in the vicinity of the heavy
equipment. All others will remain a safe distance away from these

operations.




Personnel needing to approach heavy equipment during operation

will observe the following protocols:

1. Make eye contact vwith the operator

2. Signal the operatcr to cease heavy eguipment
activity

3. Approach the equipment and inform the operator of
intentions.
OHM will follow all of RMA's traffic rules. Vehicles will

yield to all bikes and pedestrians.

Further standard operating procedures (SOPs) for vehicle and

other equipment operations are addressed in Appendix C.

4.2.1.1. Excavation

Excavation activities will be routinely monitored for organic
contaminants with a’photoionization detector (PID) to alert for
such chemical hazards (See Section 6.0, Air Monitoring). Physical
hazards during excavation work are associated with, e.g., physical
obstructions, soil conditions, and personnel équipment operating
at unclear distances from excavation cut. Preventative hazard

measures are presented in Appendix C.

4.2.2 Line Breaking and Confined Space Entrv
During any line or tank entry work, personnel will follow
personal protective equipment requirements for Level B protection.

(See Section 8.0) This is a minimum requirement to reduce chemical
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hazards. Potential chemical hazards include spills, leaky valves,
unknown contents (i.e., in line or tank), or atmospheric conditions
(i.e., tank) that could lead to fire or explosion. Potential
physical hazards associated with line and tank entry include, for
example, unsafe working platforms and rigging, improper cutting
tools, improper lighting (i.e., in tanks, slips, trips, or falls,
etc.). Reducing and, at best, preventing such hazards requires

proper training and safe work practices.

Standard operating procedures for line entry and confined space
entry are addressed in Appendix C. Tank entry procedures are the
same as for confined space entry. Appendix A-MSDSs, and Appendix
C-S0Pc, are complementary in that Appendix A addresses safety
guidelines regarding chemical hazards and Appendix C sets

precautions for physical hazards.

4.2.3 Foundation Construction and Equipment Installation

Prior to and throughout the treatment plant construction, the
workers will be trained to reduce and at best avoid common physical
hazards associated with construction. These include but are not
limited to: head/back injuries, electrical hazards, slips, trips,
and falls, improper use of hand and power tools, welding and
cutting, improper signals or warning signs, and improper operation

of mechanical equipment.




4.2.3.1 Head and Back Inijuries

As minimum requirements, hardhats and safety glasses will
be donned prior to performing any site activities. This will
prevent minor injuries caused by bumping one's head while working
around and under process related structures. Personnel will be
reminded to lift with their legs and not their back and to never

1ift bulky items without assistance.

4.2.3.2 Electrical Hazards

In order to prevent accidents caused by electric shock, the
OHM site supervisor will inspect all electrical connections during
OHM activity work. He/she will shut down and 1lock out any
equipment found to have frayed or loose connections until a
qualified electrician can be contacted. The equipment will be de-
energized and tested before any electrical work is done. Only a
licensed electrician will perform electrical work. All equipment
will be properly grounded prior to and during all work. In
addition, Ground Fault Circuit Interrupters (GFCI) will be
installed for each circuit between the power source and the tool.
In the event that generators are used to supply power, these

generators will contain GFCIs.

4.2.3.3 Slipping, Tripping, and Fall Hazards

OHM personnel and subcontractors will be reminded daily to

maintain sure footing on all surfaces. Safety belts will be
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required by any personnel working three feet above any surface,

including OSHA approved man lifts.

In order to minimize tripping hazards caused by dismantle-
ment debris, material will be removed daily from the work areas and
stockpiled in their respective storage areas. This "house-
cleaning" effort will be enforced by the site safety officer before

the end of each work day.

4.2.3.4 Hand and Power Tools

All hand tools will be in good repair and used only for the
purpose for which they were designed. Power tools will be
inspected, tested, and determined to be in safe operating condition
prior to use. Only nonsparking tools shall be used in locations

where sources of ignition may cause a fire or explosion.

4.2.3.5 Welding and cutting

All welding and cutting equipment and operations shall be in
accordance with standards and recommending practices of the
American Welding Society, Safety in Welding and Cutting, ANSI
Z49.1, and the National Fire Protection Association. An OHM hot

work permit will be obtained daily or as needed.

4.2.3.6 Signals _and Warning Signs
A signal person shall be provided when the point of operation

is not in full view of the vehicle or equipment operator during




construction. Warning signs, in the form of Danger or Cautions
signs, will be provided where an immediate hazard exists. In

addition, any signs to be seen at night shall be lighted.

Once constructed, the treatment plant will have at least one
fire exit, and a fire protection equipment location will be

identified.

4.2.3.7 Mechanical Egquipment

Before any machinery or mechanized'equipment is placed in use,
it shall be inspected and tested by a competent mechanic. The site
supervisor shall designate a qualified person to be responsible for
the inspection of all machinery and equipment. All such eguipment

will be operated»only by properly trained designated personnel.

4.2.3.8 Building Erection

For treatment plant erection, safe building practices wiil
be followed in accordance with the Uniform Building Code, General
Construction Industry Standards and Subcontractor Construction

Specifications.

4.2.4 Initial Start-Up Operations

At the time of treatment plant initial start-up, both ambient
and personal air monitoring will be conducted, and periodic spot
checks with real-time instrumentation will be conducted under the

direction of the site safety officer and the site supervisor. Air
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monitoring will be implemented for chemical(s) inherent in the
treatment process (i.e., ozone) and in the process lines (i.e.,
hydrazine). The treatment plant will be maintained according to

the subcontractor maintenance plan.

4.2.5 Modifications

Any modifications to the treatment plant operation will be
designed under the direction of HLA. Installation and maintenance
of modifications will follow specifications approved by HLA. The
modified system will be monitored by a process engineer and
directed by the site supervisor. In addition, air monitoring will
be continuous during installation of the modifications and start-

up operation of the modified system.

4.3 ENVIRONMENTAL HAZARDS
Environmental hazards to be considered during site specific

work include heat stress, plague, and rattlesnakes.

4.3.1 Weather and Heat Stress

With the possible combination of warm ambient temperature and
protective clothing, the potential for heat stress is a concern.
The potential exists for:

- Heat rash

- Heat cramps

- Heat exhaustion
- Heat stroke.




An action level for heat stress has been established. At 75
degrees Fahrenheit ambient temperature, the site supervisor will
becdme keenly aware of the effects of heat stress on the field
crew, and will alert the crew to become aware of any symptoms. The
site supervisor will also advise the crew to increase the amount

of salt used on foods.

Heat stroke, heat cramps, and heat exhaustion are covered in
detail during OHM's 40-hour OSHA 20 CFR 1910.120 approved
preemployment course. In addition, this information is discussed
during a safety "tailgate" meeting before each workday. Workers
are encouraged to increase consumption of water and electrolyte-
containing beverages such as Gatorade during warm weather. Water
and electrolyte-containing beverages will be provided on site and

will be available for consumption during work breaks.

At a minimum, workers will break every two hours for 10- to
15-minute rest periods. In addition, workers are encouraged to
take rests whenever they feel any adverse effects, especially those
effects that may be heat-related. The frequency of breaks may need
to be increased upon worker recommendation to the site safety

officer and site supervisor.




During safety "tailgate" meetings, the site safety officer will
talk about heat stress, its symptoms, and the factors that affect

a person's ability to handle heat stress.

4.3.2 Plaque
Plague is a possible worker health hazard at the RMA project

site. The most recent case was announced in May 1989 and
involved sylvatic plague-stricken prairie dogs. In order to
reduce, .and at best, prevent plague transmittal to humans, all
workers are cautioned to read the following facts:
- Almost all human cases of plague result from contact with
native wild rodents or their fleas
- The bacteria that cause plague are transmitted to people
by the bites of infective fleas or direct contact with

infected animals

- In humans, the incubation periocd for plague is usually
two to seven days

~ The disease is characterized by sudden high fever, chills,
headache, prostration, and extreme pain and swelling in
a2 lymph node area

- Antibiotic treatment of early cases usually is effective
in curing the disease

- Insecticide dusts to kill fleas on susceptible rodents
are often effective in controlling plague

~ Site personnel are prohibited from capturing chipmunks,
red squirrels, prairie dogs or other rodents for "pets",
and dogs and cats should not be allowed to come in contact
with rodents.

The site safety officer is responsible for tracking the

Department of the Army control procedures for controlling the
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. plague throughout project work and for presenting periodic status
reports. In addition, the following important points will be

posted on site:

- If reasonable precautions are taken, the probability of
being exposed to and contracting plague is extremely low.

- Plague is treatable and curable if it is diagnosed early;
complete recovery can be expected in a majority of such
cases. However, it is still a serious disease if not
recognized. If you become sick, be sure to inform the
doctor that you have been in a locality where plague may
have been present.

- Surveillance activities are being conducted in Colorado
by trained health department personnel. Please report
unusual rodent die-offs to your local or state health
departments. Do not attempt to collect rodents for
specimens without specific instructions.

- Control efforts are directed at breaking the infection
cycle of plague by eliminating flea carriers.- These
activities are concentrated in areas close to human

‘ habitation and in heavily-used recreation sites. So far,
this program appears to be effective and there has been
little or no impact upon the environment.

4.3.3 Insects and Snakes

Protection against hazards involving insects or snakes will

include the following controls:

- Personal protective garments (i.e. boots, gloves, hoods,
netting)

- Approved first aid remedies

- Instruction in recognition

- Repellents

- Drainage or spraying of breeding areas

- Burning or destruction of nests
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- Elimination of unsanitary conditions which foster insects
or vermin

- Extermination measures

- Inoculation.

4.4 IMP NTATION N

In order to control the physical and chemical hazards discussed
above, proper training in the standard operating procedures for the
specific work tasks and review of the MSDSs is required. The
training will be provided by the site safety officer or other
designated official. In addition, all workers will have completed
all required OSHA training prior to any commencement of work.

Section 7.0 discusses the OHM subcontractor training program.

4.5 HAZARD AND RISK ANALYSIS
Many potential hazards exist or will exist at the HBSF and the

treatment plant. This section will discuss those hazards, evaluate
the potential and probability for the hazard to occur, the
consequence of the hazard and safety precautions to be taken to
mitigate these hazards. The potential hazards identified for this

site are:

- Mechanical

- Electrical

- Environmental hazard
- Chemical

- Acoustical

- Radiological

- Fire and Explosion

- Slip/Fall Hazard.




. 4.5.1 Mechanical
When working around mechanical equipment, care should be taken.
Hazardous conditions that can occur around mechanical equipment can
be prevented by adhering to the following precautions:

- Stand clear of mechanical equipment and 1lock out
electrical equipment before performing maintenance.
Always remember that some eguipment can start or stop
without warning.

- If moving part covers are to be removed for maintenance,
the equipment must be stopped before removal. Start-up
should not occur before the cover is replaced.

- Avoid wearing loose clothing, and tie back long
hair.

- Avoid contact with motors as they may be extremely hot.

- Operation devices should be protected from unintended
operation.

‘ 4.5.2

Electrical

The most important safety practice to remember is to lock out
the power supply to equipment when maintenance or repair is
conducted. The main circuit breaker should be shut off first, and
then each person should place his/her own lock on the breaker.
This will avoid possible electrocution should an employee turn on

the electricity while another is still working on the equipment.

The following are general guidelines to be followed while

working with electrical equipment:

- Inspect and test equipment prior to use




| L

- Be familiar with the 1988 Edition of National
Electrical Code

- CPR training is suggested

- Always work with a "buddy"

- Repair frayed or exposed wiring prior to use
~ Do not use metal ladders

- Portable electrical equipment should be doubly
insulated or grounded

- Extension cords should be three-wire grounded

~ No adapters will be used

~ Only authorized personnel are permitted to work
on high voltage equipment.

Use of extension cords should be avoided if possible. If there
is no other option, the following guidelines should be adhered to:
- Extension cords are to be used only in an emergency and

are only for temporary use

- All extension cords must be heavy duty service
type

- Do not run extension cords through any openings

- Do not staple or nail extension cords in place.

4.5.3 Chemical

Care should always be exercised when working in and around the
treatment plant. Air monitoring will be conducted and PPE should
be donned dependent on ambient air readings. PPE should also be
used when handling chemical compounds or wastewater. Precautions

to be followed are:




- Be familiar with the chemical hazard information
available in Appendix A of this document.

- Wear appropriate PPE when necessary.

- All leaks and spills are to be reported and cleaned up
immediately upon discovery.

- Be familiar with locations and operation of first

aid and emergency equipment. This equipment should
be checked for proper operation on a weekly basis.

4.5.4 Acoustical

Ear protection will be worn at any time a normal conversation
cannot be conducted at a distance of three feet from source of

noise.

4.5.5 Ultraviolet Light Hazard

There is a potential for radiation exposure from the UV lights
used in the treatment planﬁ. Each employee will be advised to stay
clear of direct light paths; however, these light paths should not
interfere with daily worker operations and do not pose a serious

hazard.

4.5.6 Fire and Explosion

The compounds found in the wastewater have a high probability
of explosion and flammability, although mixed with wﬁter, this is
only somewhat diminished. The compounds used during the treatment
process (hydrogen peroxiae and ozone) will be in less dilute forms

and will be of much greater risk.




The following guidelines are to be followed to minimize the

risk of fire and/or explosion:

- Ventilation should be on a 24-~hour basis to prevent
buildup of explosive gases.

- Be familiar with locations and operation of portable fire
extinguishers. All extinguisher locations will be clearly
marked and access to these locations shall not be blocked
in any manner. Extinguishers will be checked for charge

on a weekly basis. Fire extinguishers shall be of the
appropriate type for the fire hazards existing at the
site.

- No smoking will be permitted inside the plant or
the storage tank area.

~ Do not allow rubbish and trash to accumulate.

- Minimize dust accumulation as it may pose an
explosive risk.

- Oily rags should be placed in airtight containers

and/or submerged in a container of water.

Flammable liquids have a low flash point and are a primary
source of fire and/or explosive risk. These liquids should be
treated with particular care. The following are guidelines for
proper handling of flammable liquids:

~ Be aware of the hazard properties of these 1liquids.

Adhere to manufacturers' guidelines for storage and
handling.

- Keep flammable liquids only in proper containers.

- Provide adequate ventilation at all times.

- Do not mix flammable liquids.

~ No smoking! Keep liquids away from potential sources of
ignition.




~- When transferring flammable liquids from one container
to another attach ground wires to the containers.

--Allow for expansion when filling containers.

- Storage containers should be properly grounded
and bonded.

- Storage rooms should meet required fire resistance

ratings.

4.5.7 Slip/Fall Hazard

When floors are wet, care will be taken to avoid slipping or
falling. Spills will be cleaned up immediately to minimize the
hazard and rubber soled boots should be worn rather than leather
soled. While moving around the plant area, care will also be taken

to avoid tripping and resultant possible injury.

4.5.8 Risk Analysis

Table 4-2 presents the risk analysis for this particular task.
See back of text for Table 4-2. All the hazards discussed in
Sections 4.5.1 through 4.5.7 are listed as well as the potential
for exposure, probability that the exposure will occur and the

consequence of that exposure.




5.0 MEDICAL SURVEILLANCE

The OHM Medical Surveillance Program is established such that
the health of employees is not compromised by potential exposure

to chemical or physical agents found at work site.

5.1 GENERAL

All OHM personnel participate in a stringent medical monitoring
program as directed in 29 CFR 29 1910.120 Hazardous Waste
Operations and Emergency Response. The physical, repeated
annually, qualifies OHM personnel to work around potentially

hazardous substances and safely wear respiratory protection.

5.2 SPECIFIC
No specific biological monitoring will be required during this

project.




6.0 AIR MONITORING

6.1 AMBIENT ATR - PRE-ACTIVITY

Prior to any on-site work the ambient air will be sampled for
the presence of hydrazines and NDMA. This will confirm that
Level “"D" is appropriate for construction activities.outside the
fenced area. Hydrazines will be measured at the edges of the
fenced areas with an HNU photoionization detectc: (PID) equipped
with a strip-chart recorder or an MDA TLD-1 toxic gas detector
equipped for hydrazine. NDMA will be measured by collecting
samples on a Thermosorb-N cartridge followed by analysis by GC-TEA
method. If no hydrazine or NDMA is detected following two days of
samples, the area will be considered safe for Level "D"

construction work.

6.2 CONSTRUCTION/MODIFICATION

During construction and/or modification procedures, area
samples for hydrazines will be taken using the PID or the TLD-1
detector equipped with a strip-chart recorder. Direct reading
instruments (PID or Draeger Tubes) will be used to spot check
certain activities, such as when fresh soil surfaces are uncovered.
Personal samples will be collected for a representative number of
employees using Thermosorb-N cartridges for NDMA and Thermosorb-A
cartridges for hydrazines. Construction activities involving line
breaking will be conducted in Level "B" protective gear and will

be monitored more extensively. If any hydrazines are detected by
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the direct reading instruments, the area will be cleaned, and work
will be resumed only in Level "B", Upgrading to Level “A“
protection is not foreseen but such protection will be implemented

if necessary.

6.3 INITIAL START-UP

In adaition to any present monitors or alarms, air monitoring
will be conducted during treatment plant initial start-up to verify
that no exposure is occurring. Area samples for hydrazines (PID
or TLD-1) and NDMA (Thermosorb-N cartridges) will be employed. The
PID can also be used as a "sniffer" for possible leak detection.
The TLD-1 system can also be used to detect ozone. A TLD-1 unit
will be placed near the ozone generator to detect any leaks.
Personal samples for  hydrazines (Thermosorb-A) and NDMA
(Thermesorb-N) will also be collected during initial start-up
operatiohs. If any hydrazines or ozones are detected the area will

be cleared and work resumed in Level "B" protective gear.

6.4 IMPLEMENTATION PLAN

During entrance to the fenced areas for purposes of preparing
the implementation plan, a PID will be hand-held and used to detect
hydrazines. Samples will be collected to determine NDMA exposure
(Thermosorb-N). NDMA has been detected inside the tanks in the
blending facility:; therefore all work in the fenced area will be

in Level "B". Additionally, some exposed material that is possibly




asbestos exists. Ambient air and bulk samples for asbestos may be

taken for confirmation.

6.5 CALIBRATION

Permeation tubes for hydrazines will be used to calibrate the
PID and TLD-1 systems. Sampling pumps will be calibrated with a

rotameter daily.




7.0 SAFETY TRAINING

An employee educated to the hazards of the work place is a
safer worker. For this reason, OHM conducts a rigorous ongoing

training program for its employees.

7.1 GENERAL

Prior to assignment at the site, all OHM employees will have
received a 40~hcur training session or qualify by experience prior
to any site work as required by 29 CFR 1910.120 Hazardous Waste
Operations and Emergency Response and SARA Regulations. OHM
employees who will don level "B" protection will have additional
24-hour, on-site training reguired by 29 CFR 1910.120.
Subcontractor personnel, other than OHM who work in level "D"

protection, will not be required to have had this training.

7.2 JOB_SITE TRAINING/FACILITY ORIENTATION

Before commencing this project, a training and review session
will be held to cover project-related topics. For this particular

project, topics will include:

- Site history and nature of the problem
- Chemicals of concern
- Possible physical hazards

- Work zones~-locations of exclusion, contamination
reduction, and support zones

- Levels of protection--B and D




- Decontamination procedures

- Emergency procedures and signals.

The pre-construction safety training will be completed after

all workers have read and signed the site specific safety plan.

7.3 DAILY TRAINING
Each morning before work begins, a short 10- to 20-minute
training session will be held covering one of the previously

mentioned topics along with daily instructions.

7.4 PRE-PHASE TRAINING

Before beginning a new phase of work or work in a management
area of which the crews are not familiar, a training session will
be held covering the chemical and physical hazards related to this

particular phase/area.




8.0 PERSONAL PROTECTIVE EQUIPMENT

Work involved within the fenced-in areas at the site will
require Level "B" protection (self contained breathing apparatus).

This is the highest level of protection anticipated for site work.

8.1 LEVELS OF PROTECTION/PPE

Varying types of protective garments will be worn depending
upon the material to be worked with and degree of hazard. The
basic level of PPE is defined for each project phase while
recognizing that the site supervisor may modify the requirements
depending on specific site conditions, equipment configuration, air

monitoring results, and previous experience.

8.1.1 General Site and Construction Activities
General site work outside of fenced areas will require
Level "D" protective equipment. However, Level "B" will be

available if needed. Level "D" equipment includes:

- Steel-toed work boots

- Tyvek or Kleenguard protective coveralls
(primarily to prevent undue soiling of work
clothes)

- Hard hat

- Work clothes

- Cotton, 1leather, or chemical resistant gloves (i.e.,
Neoprene or Nitrile)




. - Eye protection
- Hearing protection (if necessary)

- Faceshield (if necessary).

Level "C" protection may be worn when a lesser degree of
respiratory protection (i.e., below Level B) is needed. Level "C"

equipment for the site work includes:

- Full-face or half-mask air purifying respirators with
cartridges approved for the type of exposures likely to
be encountered.

- Hooded, chemical resistant clothing such as overalls, and
long-sleeved jacket, one or two piece splash suit or
disposable, chemical resistant coveralls

- Gloves - Outer (i.e., Neoprene or Nitrile) and inner
(i.e., latex or PVC)
. - Boots - Chemical resistant, steel toe, and shank
- Hard hat

- Two-way radio.

8.1.2 Line Breaking

Line breaking will require Level "B" protection. Level "B"
protection must be used when the highest level of respiratory
protection is required (as in Level "A"), but a lesser degree of
skin protection is required. Level "B" equipment includes:

- Pressure ~ demand (positive pressure) full-face
SCBA or airline respirator with escape SCBA.

- Hooded, chemical resistant clothing, such as one or two
piece splash suit or disposable chemical resistant
_ coveralls.




- Gloves - Outer (i.e., Neoprene or Nitrile) and inner
(i.e., latex or PVC)

- Boots - Chemical resistant, steel toe, and
shank

- Hard hat
- Two-way radio.

8.1.3 Start-Up Maintenance and Ogerationbog the Treatment
System

Maintenance and operation of the treatment system will
generally require Level "D" protection selected to prevent a splash
hazard. HLA will be responsible for personal protective clothing

and safety of workers during these activities.

If at any time untreated wastewater is to be handled, Level "B"
protection as previously described, will be introduced into the

operational activity.

8.1.4 Implementation Plan

Implementation of project work inside of fenced-~in areas will
require Level "B" protection unless air monitoring results show
otherwise. Outside of the fenced areas, workers will wear
Level "D" protection unless air monitoring resultslshow otherwise.
Upgrading or downgrading in levels of protection will not occur

until approved by the site safety officer and site supervisor.
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9.0 GENERAL SAFETY

The site supervisor is the primary safety official at this
site. The site safety officer has the power and authority to
suspend any site activity he/she deems to be inherently dangerous
to safety or health. In the site safety officer's temporary

absence, the general foreman becomes the primary safety official.

9.1 DAILY SAFETY MEETINGS

A safety meeting will be held daily before work commences.
The scope of work for the day, hazards of the work, hazards of the
materials, use of respirators, decontamination, and hazardous areas
of the site will be discussed. Periodically, general subjects such
as electrical safety, defensive driving, and heat/cold stress will

be discussed.

9.2 PERSONAIL HYGIENE

Clean hands are an essential element to good personal hygiene
since hands are a primary contaminant contact source of the worker
and between workers. Hands must be thoroughly washed upon leaving
a contaminated or suspected contaminated area before eating,

drinking, or smoking.

9.2.1 Eating, Drinking, and Smoking
Eating, drinking, and smoking shall be permitted only in
designated posted areas. In general, smoking will be permitted

only in the subcontractor office trailers and/or lunch room.
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9.3 PARKING

Parking will be permitted only in designated areas.

9.4 REVIEW OF HEALTH AND SAFETY PLAN

All persons (workers and visitors) entering this site will read
the health-and-safety plan. Upon reading, the person must sign the
form found in Appendix D which states workers have read and
understand the plan and will comply with the conditions of this

plan.

9.5 MATERIAL SAFETY DATA SHEETS (MSDS)
MSDSs are included in Appendix A. The site supervisor will
keep a file of MSDSs on other chemicals brought to the project for

use.

9.6 SITE SAFETY 1OGS

A log book recording all first aid administered, regardless of
how minor, will be kept by the site safety officer. 1In addition,
a log of weekly inspections of all site safety equipment such as
fire extinguishers, first aid kits, and emergency oxygen units will

be kept by the site safety officer.

9.7 !BUDDY SYSTEM" AND VISUAL OR RADIO CONTACT

Personnel nust use the '"buddy" system whenever wearing
respiratory protection. Communications between workers must be
maintained at all times, either by established visual signals or

by radio communications.




10.0 WORK ZONES AND DECONTAMINATION

To prevent migration of contamination caused through tracking
by personnel or equipment, work areas and personal protective
equipment are clearly specified prior to beginning operations. OHM
has designated work areas or zones as suggested by NIOSH/OSHA/
USCG/EPA's document titled, "Occupational Safety and Health
Guidance Manual for Hazardous Waste Site Activities". Each work
area will be divided into three zones: an exclusion or "hot" zone,

a contamination reduction zone (CRZ), and a support zone.

10.1 EXCIUSION ZONE

The exclusion zone will consist of areas where inhalation, oral

contact, or dermal contact with contaminants will be possible.

10.2 CONTAMINATION-REDUCTION ZONE

The CRZ or transition zone will be established 'between the
exclusion zone and support =zone. In this area, personnel will
begin the sequential decontamination process required to exit the
exclusion zone. To prevent off-site migration of contamination
and for personnel accountability, all personnel will enter and exit

the exclusion zone through the CRZ.

10.3 SUPPORT ZONE

The support zone will consist of a clearly marked area where

the office and decontamination trailer are located. Smoking and




drinking will be allowed only in designated areas. Eating will be

allowed in the break room only.

10.4 ACCESS CONTROLS

The site safety officer and the csite supervisnr shall establish
the physical boundaries of each zone, consistent with the HLA plan,
and shall instruct all workers and visitors on the limits of the
restricted areas. No one shall be allowed to enter the restricted
areas without the required protective equipment for that area. The
site supervisor shall enforce compliance with all restricted area

entry and exit procedures.

The site supervisor shall also designate a decontamination
point for personnel to exit from the contaminated area and enter

into the clean area where personnel may rest and drink.

Visitors should check in immediately upon arrival. only
authorized visitors will be allowed access to the contaminated
areas. Each visitor will be required to provide the necessary
protective. equipment for use during the visits and shall be
escorted by the site supervisor while on site. All visitors,
subcontractors and personnel will be required to sign a saféty plan
acknowledgement sheet to certify that they have read and will
comply with this site health and safety plan. Failure to comply
with this site entry procedure will result in expulsion from the

site.
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10.5 CONSTRUCTION
During construction activities the work zones and decontamina-

tion procedures are defined below.

10.5.1 Task-Specific Work Zones
10.5.1.1 Line Entry

Line entry work is dedicated an as exclusion zone area. The
limits of the exclusion zone will be set within a clear distance
of all lines determined by air monitoring results. 1In general, all
work to be carried out within the double-fenced east and west tank
yards will be part of the exclusion 2zone until air monitoring

indicates that this exclusion zone may be changed.

10.5.1.2 Excavation and Building Construction

All excavation and treatment plant construction activities will
commence within an exclusion zone designated area, which will be
delineated based on air monitoring results. The limits of the
delineated area may change throughout these activities and will be

reset by the site safety officer and site supervisor.

10.5.2 Decontamination
10.5.2.1 Personal Decontamination

Personnel decontamination will occur, as a minimum, two times
a day (i.e. at lunch and end of the work day). Decontamination of
personnel shall be accomplished to satisfy that any material, which

personnel may have contacted in the hot zone, is removed in the
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. contamination-reduction zone. Decontamination of personnel exiting
the exclusion zone will be as follows:
Step 1: Scrub the outer boots with a detergent-water
solution. Remove and stack boots for drying.
Step 2: Scrub and remove outer gloves.
Step 3: Remove the hard hat and wipe clean.

Step 4: Remove and discard vinyl booties into 55-gallon
trash drum.

Step 5: Remove and discard tyvek suit and hood into 55-
gallon drum and then clean, disinfect, rinse and
air dry the respirator.

Step 6: Remove respirators and suitably store while on
breaks and during 1lunch. At the end of shift,
discard the cartridges into a 55~gallon drum and
then clean, disinfect, rinse and air dry the
respirator.

‘ Step 7: Discard sample gloves into 55-gallon trash drum.

Step 8: Depart transition zone in work clothes and boots.

Step 9: Wash hands, face and neck before breaks and lunch.

Showers will be available to all personnel on site. Showering
before leaving the work site will be required for all personnel who

have entered the exclusion zone during active work.

Any employee suspected of sustaining contact with chemical
materials will first use the emergency shower. Following a
thorough drenching, the worker will proceed to the decontamination
facility. Here the worker will remove clothing, shower, don clean

clothes, and immediately be taken to the First Aid Station. A1l1l
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liquids and disposable clothing will be treated as contaminated
waste and disposed of properly. Personnel handling contaminated

waste will wear Level "C" protection.

10.5.2.2 Eguipment Decon*anmination

All equipment will be decontaminated upon leaving the site.
All heavy equipment will be steam treated. All smaller equipment
including hand tools and smaller machinery will be cleaned with

soap and water.

10.6 INITIAL START-UP

During initial start-up activities, the work zones and

decontamination procedures will be set forth as follows.

10.6.1 Work Zones h

At initial start-up of treatment plant operations, personnel
within the plant will wear Level "D" protection. However, Level
"B" protection will be available if needed, and suspected "hot"
areas will be designated with barrier tape. Outside of the
treatment plant, fenced-in areas will remain designated by barrier

tape as part of the exclusion zone.

10.6.2 Personnel Decontamination

All OHM personnel will follow OHM standard decontamination
procedures for removing Level "B" protective gear, as appropriate.

Otherwise, personnel in Level "D" protective gear will be




responsible for their own personal hygiene once they leave the

project site.

10.7 IMPLEMENTATION PLAN

This implementation plan involves identifying potential safety
and health hazards during Phase II work (i.e., dismantlement of
HBSF, operation of treatment plant). To accomplish this in
Phase I, a walk-through inspection of the facility in Level "B"
protective gear is required. The work for this plan will not
consist of any dismantlement but will require an extensive
evaluation of the two sites (i.e., storage and blending facilities)

to develop this plan.

10.7.1 Work Zones

Work will be accomplished in Level "B" protective equipment,
unless directed otherwise. This means that all areas where
dismantlement activity takes place will be designated by barrier
tape as exclusion zone areas. Suspected asbestos areas will be

labeled with asbestos warning signs.

10.7.2 Decontamination

OHM personnel will follow OHM standard decontamination
procedures for removal of Level "B" protective gear. These
procedures are the same as previously described in

Section 10.5.2.1.
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11.0 ACCIDENT INVESTIGATION

All injuries and accidents will be reported promptly to the

site supervisor and will be documented.

11.1 OHM STANDARD PROCEDURE
All OHM subcontractor personnel will follow OHM protocols for

accident and injury investigation and other work-related illnesses

as listed below.

11.1.1 Procedures

Reportable incidents include, but are not limited to:

- Injuries to personnel of any magnitude

- Tool or equipment failure which results or
could result in serious injury

-~ Fire or explosion of any magnitude
- Vehicle accidents

- Any damage to client or private property.

All injuries/illnesses, no matter how minor they appear, are
to be reported to the employee's immediate supervisor. The
supervisor should then see to it that the incident is logged and

properly reported.

Under no circumstances should an injured employee drive
himself/ herself to the hospital, clinic, etc. An employee with

minor injury may be transported by car after first aid treatment
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is given. The employee who transports the injured person should
be trained in first aid and CPR whenever possible. Any injury that
is not minor, or when in doubt of severity of injury, should be

transported by ambulance.

Injured employees who regquire medical treatment or who require
treatment by a doctor, hospital, or clinic should not be allowed
to resume work without a written return-to-work certification and
any limiting work statement from the treating physician. This
statcment should give diagnosis, date of return to work, and any
work limitations. Should a statement such as "light duty" be
given, call the treating physician <to determine the exact
restriction that is needed. Be sure the treating physician
understands the type of work the employee normally performs and

that alternate work is available to meet work restrictions.

OHM's Division Manager, the Regional Health and Safety Manager,
and the Corporate Health and Safety Department are to be notified
immediately of any lost time accident. Notice is to be made by

telephone.
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11.2 RMA GUIDELINES

11.2.1 Accident Investigation and Reporting
All accidents that affect the health or safety of HLA/OHM

personnel and/or subcontractors will be investigated, and
corrective actions will be taken to prevent similar accidents.
Investigations will be conducted for all accidents that result in,
but are not limited to: fatalities, disability, property damage,
fire, explosion, lost work time, treatment at a medical facility,
examination by a medical doctor, nurse, or paramedic, or unexpected

exposure to chemical agents or hazardous materials.

The accident/incident investigation report, to be completed by
the Health and Safety Coordinator or an assigned person, will

include, at a minimum, the following information:

- Contractor and telephone number
- Name and title of the person reporting
- Date and time of the accident or incident

- Location (e.g., Army installation, facility name, building
number)

- A brief summary giving pertinent details, including type
and quantity of material and type of operation

~ Cause, if known

- Casualties (fatalities, disabling injuries, eprsure to
chemical or biological agents or radiation)

- Details of any known chemical hazard or other hazardous
material or contamination

- Estimation of property damage, if applicable
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Nature of the damage; effect on production, operations,
training or other activities

Actions taken to provide safety and security

Other damage or injuries sustained (public or
private)

Whether or not a release was made to news media;
if so, a copy of the published article of state-
ment will be attached

Any indication of sabotage or espionage, including
possible theft or loss of chemical agent or agent-filled
munitions

Any other pertinent information, including causal factors,
if they are known, and any possible political implications

Type of carrier, if one was involved

Whether assistance was required; if so, the nature
of such assistance will be indicated.

. If a malfunction of equipment is involved, the Accident or

Incident Report will contain the following information in addition

to that listed above:

Equipment nomenclature
Quantity involved
Production lot number(s)

Availability of replacement equipment and time
estimate to continue activity.

This report, which will fulfill Army Data Requirement AO0l2,

will

be submitted to the HLA Health and Safety Manager. An

accident investigation form will also be submitted to HLA's

corporate industrial hygiene and safety officer.
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If an accident occurs, it will immediately be reported to the
site safety officer who will in turn notify the task manager and
the respective health and safety coordinator for the task work.
If the OHM safety personnel are notified of an accident, OHM will
then notify the HLA Health and Safety Manager. Accident reports
will be conducted’ as discussed above through an on-site
investigation. The scene of the accident will be examined and
witnesses will be interviewed. Accidents of a nonserious nature
(not resulting in or not likely to result in serious bodily harm
or death) will be acted upon within five working days. Responses
to accidents of a serious nature (serious injury or death, chemical
releases, fire) will be immediate and will include notification of

affected parties.

11.2.2 Compliance and Audit Procedures

Audits may be either announced or unannounced on-site

inspection of work practices, equipment, records, and personnel

~knowledge of health and safety issues identified in the Health and

Safety Plan. Formal audits will be conducted at least quarterly
by the health and safety coordinator. Infractions or violations of
established health and safety procedures will be corrected
immediately and disciplinary action will be enforced where
appropriate. Audit reports will be available for inspection. The
site safety officer will be responsible for monitoring the health
and safety on a daily basis. The health and safety coordinator

will be immediately notified regarding problems and gquestions.

11-5
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HLA corporate industrial hygiene and safety staff will
periodically conduct unannounced health and safety audits to check
compliance. Frequency of the audits will be dependent on work

activities and level of risk.




12.0 EMERGENCY RESPONSE

Prior to field activities, the site supervisor shall plan
emergency egress routes and discuss them with all personnel who
will be conducting the field work. Initial planning includes
establishing emergency warning signals and evacuation routes in

case of an emergency.

12.1 EMERGENCY SIGNALS

A tested system shall exist for rapid and clear distress
communication. All personnel shall be provided concise -ad clear
directions and accessible transportation to local emergency
services. Figure 12.1 contains a map outlining directions and

telephone numbers to the nearest hospital ard will be posted on

site.

The following emergency equipment shall be present on the site:

~ Fire extinguishers

~ Industrial first aid kit
- Eye wash bottles

- Emergency shower.

12.2 EMERGENCY EVACUATION FROM EXCLUSION AND CONTAMINATION~
REDUCTION ZONE

Any personnel requiring emergency medical attention shall be
evacuated immediately from the exclusion and contamination~
reduction zones. Personnel shall not enter the area to attempt a

rescue if their own lives would be threatened. The decision
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. whether or not to decontaminate a victim prior to evacuation is
based on the type and severity of the illness or injury and the
nature of the contaminant. For some emergency victims, immediate
decontamination may be and essential part of life saving first aid.
For other, decontamination may aggravate the injury or delay life
saving treatment. If decontamination does not interfere with

essential treatment, it should be performed.

-If decontamination can be performed:
- Wash external clothing and cut it away.
If decontamination cannot be performed:
. - Wrap the victim in blankets or plastic to reduce
contamination of other personnel
- Alert emergency and off-site medical personnel
to potential contamination; instruct them about
specific decontamination procedures
- Send along site personnel familiar with the
incident.
12.3 FIRST AID
Oonly qualified personnel shall give first aid and stabilize an
individual needing assistance. Life support techniques such as CPR
and treatment of life threatening problems such as airway
obstruction and shock will be given top priority. Professional
medical assistance shall be obtained at the earliest possible

opportunity.
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of sickness or injury,

To provide first-line assistance to field personnel in the case

available:

- First aid kit
- Portable emergency eye wash
~ Supply of clean water.

EMERGENCY ACTIONS

If actual or suspected serious injury occurs, these steps shall

be followed:

Remove the exposed or injured person(s) from immediate
danger.

Render first aid if necessary. Decontaminate affected
personnel after critical first aid is given.

Obtain paramedic Service or ambulance transport to local
hospital. This procedure shall be followed even if there
is no visible injury.

Other personnel in the work area shall be evacuated to a
safe distance until the site supervisor determines that
it is safe for work to resume. If there is any doubt
regarding the condition of the area, work shall not
commence until all hazard control issues are resolved.

Notify the Program Manager for Rocky Mountain Arsenal
(PMRMA) of incident.

12.5 GENERAL EVACUATION PLAN

In the general case of a large fire, explosion, or toxic vapor
release, a site evacuation shall be ordered and shall follow these

steps:

- Sound the applicable alarm and advise the RMA fire

department and PMRMA.

12-3
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- Evaluate the immediate situation and downwind direction.
All personnel will evacuate in the upwind direction.

-~ All personnel will assemble in an upwind area when the
situation permits, a head count will be taken.

- Determine the extent of the problem. Dispatch a response
team in protective clothing and self-contained breathing

apparatus on site to evacuate any missing personnel or to
correct the problem.

12.6 EMERGENCY TELEPHONE TOCATION AND CALL PROTOCOL
12.6.1 Telephone Location
A telephone will be accessible on site.
12.6.2 Emergencv Phone Numbers
The following emergency phone rumbers will be posted in

conspicuous location near the telephone.

‘ Police/Fire Rescue: 911 or

RMA Fire Department
289-0187

Hospitals: St. Anthony Hospital
2551 W. 84th Street
426-2020

Aurora Presbyterian Hospital
700 N. Potomac
360-3133

Humana Hospital
1501 S. Potomac
695-2600

12.6.3 Emergency Telephone Call Protocol

Give: Name
Telephone Number
Address
Location, if different than address




Give: érief, accurate description of emergency.

i.e., building fire, vehicle fire, dumpster
fire, chemical fire.

i.e., personal injury from vehicle accident,
unconscious person, heat stress victim.

Do not hang up until information is repeated back to you and

accurate. Hang up only when advised to by the person who received

your call.

Notify the gate security of the expected arrival of the

responding emergency vehicle(s).
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13.0 SUBCONTRACTOR SAFETY TRAINING

All OHM personnel must read and sign the worker acknowledgement
(Appendix D) according to OHM standard procedure. The written
verification demonstrates a full understanding of the Health and

Safety Plan.

13-1




14.0 WASTE DISPOSAL PROCEDURES

14.1 GENERAL

All waste generated by this task shall be stored or accumulated
in containers that meet U.S. Department of Transportation (DOT)
requirements. All of the containers shall be inspected, numbered,
and assigned a hazardous waste container log (HWCL) documenting the

contents of the containers.

Packaging/container specifications are outlined in the Code of
Federal Regulations (CFR) Chapter 49 Parts 178 and 179. These

specifications will be followed.

14.2 .INSPECTIONS -

All containers in use that store or accumulate hazardous wastes
will be inspected at least once each week-day or once each day of
operation. The containers shall be checked for corrosion, leakage,
overpressurization, container collapse, presence/condition of

warning signs and labels.

14.3 MARKINGS

All containers used on site will be labeled to indicate:

"Hazardous Waste"

The date at which the waste material started accumilation

A unique container identification number that is stenciled
onto the container

Hazardous waste container log.
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14.4 HAZARDOUS WASTE CONTAINER IOG (HWCL)

This document provides documentation that clearly identifies
the chemical composition of waste material being stored in

containers.

This form is properly completed when information is present to
clearly, completely and legibly identify:
- The date that the container is placed into active
service

~ The identification number of the container for
which the HWCL identifies waste addition

- The location where the container is deployed and
where waste materials were added

- The name of the person who is responsible for the
maintenance of the container and the HWCL

- The location where the contents of the container
were transferred and when it was removed from the
location

- The date of waste movement

- Information that completely documents the accumulation
of waste in the container including:

o The common chemical name
o The volume of waste material added
o. The date of waste material addition
o The name of the person responsible for each
waste addition.
NOTE: Estimates for waste materials added to containers should

be as accurate as possible. The goal of this documentation is to
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provide reasonable information describing the composition and

quantity of each waste material.

14.5 CONTAMINATED WASTE DISPOSAL

Containerized materials will be turned over to the RMA

contractor in charge of waste management.

14.6 DISPOSAL OF TREATED LIQUIDS BY CHEMICAL OXIDATION PROCESS
The treated liquids will be stored and sampled for applicable
standards. Prior to disposal into the RMA sewer system, the

liquidé will be treated to meet these standards.

14-3




15.0 RECORD KEEPING

Certain health and safety related documents will be Xkept on
file at the OHM Sacramento office at the following address:
O.H. Materials corp.
3900 Industrial Blvd

West Sacramento, CA 95691
Attn: Richard Bohrer, CIH

These include:

- Medical records

- Certification of Hazardous Waste Operations and
Emergency Response Training (29 CFR 1910.120) or
equivalent

- Accident/Incident investigation reports

- Respirator fit test records

OSHA 200 log.

Other documents are kept on site. These include:

Safety meeting reports

Site safety plan

Accident/Incident investigation reports
OSHA poster

Air monitoring records.




16.0 SITE SECURITY

Project site areas where protective equipment is required will
be designated by barrier tape (i.e., Exclusion Zone). Fenced-~in

areas will be secured under lock and key.
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17.0 SYSTEM SAFETY HAZARD ANALYSIS REPORT

A Safety System Hazard Analysis Report (SSHAR) will be prepared
for the treatment system and facility decommissioning. The SSHAR
is prepared to systematically identify and evaluate both real and
potential hazards, and to document procedures for elimination or
control of the hazards. The SSHAR will be submitted as a separate
report as required under Work Element-60. As it is an integral
part of the health and safety program it is included in this health
and safety plan. Although MIL-SfD-SBZA is referenced in Data
Requirement A0l17, the updated reference MIL-STD-882B, effective
March 30, 1984, will be used as guidance for preparation of the
SSHAR.

The SSHAR will consiSt of two sections: (1) a preliminary

hazard analysis (PHA), and (2) a system hazard analysis (SHA).

17.1 PRELIMINARY HAZARD ANAIYSIS

The PHA will be initiated early in the planning phase. Because
data may be incomplete and informal, the PHA may undergo continual
revision and updating. The PHA will include, at a minimum, the

following information:

- A review of pertinent historical safety experience
- A categorized listing of basic energy sources
- An investigation of the various energy sources to

determine the provisions which have been developed
for their control
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- Identification of the safety requirements and other
regulation pertaining to personnel safety, environ-
mental hazards, and toxic substances with which the
system will have to comply ‘

- Recommend corrective actions.

A subsystem hazard analysis will not be performed as the
wastewater treatment plant 1is considered to be a stand alone

systemn.

17.2 SYSTEM HAZARD ANALYSIS

The SHA will begiﬁ as the treatment system design matures and
will be updated until the design is complete. Specifically, the

SHA will examine the system for:

- Compliance with safety criteria

-~ Possible combinations of independent or dependent failures
that can cause hazards to the system or personnel;
failures of controls and safety devices should be
considered

- How normal operations of systems and subsystens
can degrade the safety of the systenm

- Design changes to system, subsystems, or inter-

faces, logic, and software that can create new
hazards to equipment and personnel.

17=-2
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18.0 RFFERENCES

NIOSH/OSHA/USCG/EPA; Occupational Safety and Health
Guidance Manual for Hazardous Waste Site Activities:
DHHS (NIOSH) No. 85-115 October 1985.

Accident Prevention Manual for Industrial Operations,
National Safety Council, Chicago, Illinois, No.
121.41, 1981.

The Condensed Chemical Dictionary, Tenth Edition, Rein-
hold-van Nostrand Publishers Inc., John Wiley & Sons, New
York, New York, 1981.

Patty, Frank A., editor, Industrial Hygiene and Toxicology,
Vol III, Interscience Publishers Inc., John Wiley & Sons,

New York, New York, 1981.

Code of Federal Regulations (CFR), 29 CFR Section 1910.1016,
N-Nitrosodimethylamine.

Code of Federal Regulations (CFR), 29 CFR Section 1910.120,
Hazardous Waste Operations and Emergency Response.

Code of Federal Regulations (CFR), 29 CFR Section 1910.134,
Respiratory Protection Program.

National Safety Council: Fundamentals of Industrial
Hygiene, Second Edition, 1979.

Emerson, Barnes, and Teegarden, Plagque, December 15, 1976,
Colorado Department of Health, Center for Disease Control,
Colorado State University.
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TABLE 4-1

. ANALYTICAL RESULTS - WASTEWATER FROM THE
HBSF FACILITY, RMA, COLORADO

PARAMETER UNIT CONCENTRATION'
Arsenic mg/1l 0.0070
Cadmium mg/1l 0.0022
Chromium mg/1l 0.0010
Lead mg/1l 0.0010
Mercury mg/1l 0.0050
Seleniunm mg/1l 0.0004
Silver mng/1 0.0020
Sodium hypochlorite mg/1l 0.0250
Chlorine residuals % 0.1400
Methylene chloride mg/1 0.06 - 33.0
Chloroform ng/1 <0.0005 - 15.0
1,1-Dichloroethane ug/1 <1.7 - 1.98
1,1-Dichloroethylene ug/1 <0.73 - 5.0
Tetrachloroethane ug/1 <20.0
Ditmethylcyanamide ug/1 <20.0
N-N~dimethylformamide ug/1 <20.0
l-ethyl 1H 1,2,4-Triazone ug/1 <20.0
Endrin ‘ ug/l 0.0100
Lindane ug/1 0.0100
Methoxychlor ug/1l 0.2000

. Toxaphene ug/1 0.0100
2,4,5-TP (Silvex) ug/1l 0.1000

Reference: EBASCO Services, Inc., and others, June 1988, Final
Report: Hydrazine Blending and Storage Facility,
Wastewater Treatment and Decommissioning Assessment,
Version 3.1, Contract No. DaAXK11-84-D-0017.

!?ypical concentration ranges; actual concentration may
vary.




TABLE 4-2

RISK ANALYSIS

HAZARD EXPOSURE (1) PROBABILITY (2) CONSEQUENCE(3)
Mechanical CONT LIKE MIN-FATAL
Electrical CONT LIKE MOD-FATAL
Environmental hazard CONT UNU MIN-FATAL
Chemical FREQ UNU CHRON-FATAL
Acoustical CONT UNU CHRON
U~V light hazard FREQ IMP MOD
Fire and Explosion FREQ LIKE MIN-FATAL
Slip/Fall Hazard CONT UNU MIN-SER
(1) Exposure: The frequency of exposure to the hazard event.

a. CONT Continuously - many times daily

b. FREQ Frequently - one/day or twice/day

c. Qcc Occasionally - once/week to once/month

d. SELD Seldom - once/month to once/year.

(2) Probability: The likelihood that an injury will occur
upon exposure to the hazard event.

)

a. ERT Certain - or almost certain

b. LIKE Likely - not unusual, 50/50 chance of occurring
. c. Unusual - would happen less often than not

d. M Improbable - not likely to happen.

RE

(3) Conseguence: The degree of injury resulting from
exposure to the hazard event if an injury

occurs.
a. FATAL Fatality
b. SER Serious injury - including chemical exposure
requiring hospitalization
c. MOD Moderate injury - including chemical exposure
requiring outpatient medical treatment
d. MIN Minor injury - including chemical
exposure requiring on-site first aid
e. CHRON Chronic - Chemical, acoustical, or

other exposure above TLV or other recommended
standards that may not produce immediate
acute effects (especially for chronic
toxicants).
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MATERIAL SAFETY DATA SHEET
GEMIUM PUSLISHING CORPORATION (G\‘
1145 CATALYN STREET & OZONE

SCHENECTADY. NY 12303.1336 USA Pevision A
(518) 377-8855 GENIUM PUSLISHING CORP

Date rebruarv 1982

SECTION . MATERIAL IDENTIFICATION
FMATERIAL NAME: QZONE
[DESCRIPTION: Zlectsonic radi
laboratory or commercial

azion of air provides up to IX ozone in air for on site
use. Iz can be preduced in the liquid state, buz shipping

€O5tsS are C[OO expensive. It is present in air a2z up to about 0.05 ppo at sea level

(variable) and is producaed when air is exposed to electric discharge or UV radiacien.
OTHER DISIGNATIONS: 03, CAS #Q10 028 156, Triatomic Oxygen

[MANTIT A "2TD0 . *Tenaile'2T0CUCE] One=Slte.
SECTION [l. [NGREDIENTS AND HAZARDS = MAZARD DATA
Ozone gas in aix <2% 8-hr TWA 0.l.ppm=e

or 0.2 mg/m
fuman, InhalationTCLd

*Level of czone attainable in '‘ozonizet' air. Concen-

m/ed ¢ vy
trated liquid can be odtained by cooling thi pom/tize effects
czonized air to -180 C. 0.2/3-4r Eye
**Cyrreat (1981) ACGIE TLV; also proposed OSEA Stancdard 1 Pulmonary
with an Acticn lLevel at 350X of the permissible expo- 1.8/75 =in (NS
sure limiz. 100/1 =min  Slis
:
SECTION 111. PHYSICAL DATA
Boiling point 2t | am, deg ¢ — =il2 Densizy liquxd at =-i83C, g/l ~~—— 1.57
Vapor deasity (Air=l) 1.65 freazing point, 1 amm, deg ¢ — ~-192
Water solubilizy ac 20 ¢, by wz - 3 ppm Mnlecular weight 48.00
Crizical temp, dag C ——— 12,1

Appearance & Odor: A colorlees to blue gas (dependent on concenrration) with a pun-
gent characcerisitic cdor which is decectable above 0.0]1 ppm and becomes disagree-
atle (sulfur-iike) above i-2 ppm. Olfacrory fatigue develops rapidly. (Also,

a dartk blue liquid or so0lid)

SECTION [V, FIRE AND EXPLOSION DATA LOWER(|UPPER
rlasn Polnt anc Metnog Autoignition Temp. | Filammapilizv Limics in Air
N/ N/A N/A

Exringuisnang =2013! wnen THLS TACTerial 1S 1avVolved in {ire, use large asounts Ol
wactar spray.

is material iancreases the intensity of combustion as compared to the turning or

exploding of material in air or with a comparable amount of 02. Firefighting pro=-

cedures depend on the surrouvnding materials.

Self-contained breathing apparatus with full-face protection should be used by those

fighting a £fire in which this material is involved.

SECTION V., REACTIVITY DATA

Unstable at ordinary temperatures; spontansously decomposes to O, and, thus is found
in highest concentration only near the point of its generaticn. (It can be stored
for prolonged pericds as a liquid under cryogenic conditions.)

It is an oxidizine agent for both organic and inorganic macerials; it is a stronger
oxidizer that O,, but less strong than fluorine. Some of its reaction products,
such as ozonideé tormed from unsaturated hydrocarbons, can be highly explosive.
Solutions containing ozone can explode on warming.

eep avay from heat, f{lame, strong reducing agencs, and combustible materials, such
as grease and oil.

Copyrgm © 1784 Conowsn Pektusuny Corparsan

xer - " o poracssnas b prastatiod ' GENIUM PUBLISHING




No. 34

SECTICN V1. HEALTH HAZARD INFORMATION TLY 61 som

Ixcessive exposure ls highly irritacing and can be damaging to the eyes, nose, throat,
and lunzs. Exposure above 0.l ppm causes drying of the mucous membranes of the mouth
nose and throat. A short exposure at 1-2 ppm preduces headache as well as irritatica
of che respilraicry Tract, but symptoms subside when exposure stops. High concentra-
zions and/or excessive duration of exposures above the TLV can produce nausea, pain
in ches:z, cough, dyspnea, reduced visual acuiry, fatizue, and pulconary edema. Inhala-
:icn of >20 ppa for an hour or more (or 50 ppm for 1/2 hour) cculd be fatal.

TPLOTS OI edera from excessive exposure can be delayed one or more hours.

damage Irom ozcne appears to be mainly from its oxidizing effect on cartact with

e
Ssue, bSut iz zay have chronic effecrs on the lungs and on lung tyxor acceleration.
ve

(3
)

i

r-4
llUlW)n u

Contac:t: Ger prospt nedical help.
nhalaction: Aezceve o cipne~free alr. Get medical help. Keep warm, quier and ar rest
and otserve for delaved pulmonary edema. Adminiszration of O, has been reco—mended

i€ Wepgarkian TammaraA 2

T

SECTION Y11, SPILL, LEZAK, /. D DISPOSAL PROCEDURES

Ivacrvacicy of workers sheuld de planned prior to emergemcy condicion. Approved sealf-
centained Tespiratory equipment with full face prorection should be used ty those
lavolved In handling leaks and in emergency ccna z.ons. Detech lesks by exposing
73per impregnated with 4% potassium iodide (dried) to suspecred area. ?Paper turcs
crown 1f czoae 1s preseac.

Provide veatilation to dflute and dlsperse small amcunts cf ozcne into the ouzsid

arzosphare.
Tollow Federal, State and local regulations.

SECTION VIIl. SPECIAL PROTECTION INFORMATION

Provide gezmeral and loczal expaust ventilation to meet TLV requirementrs in the workplaced

Resoiracors of approved rypes =ust be availadble where cverexposure o czone is possible
iz a workplace. All exposures above 1l ppm must use full face prozeczion, and exposures
above 3 ppm raquire az air-supplied or self~-conctained respirator. Carcridge or gas
z=sk-zype Tespirators with orgaale vapor-cype cartridge(s) cr canister are suizable
only below 5 ppm ozone.

Where ozone is gensrated (er where liquid ozone is stored cor used) explosion hazard

azd health hazards will exist and oust be guarded against by proper plamning,

equipzenz, training, and work practice.

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Exciude from industrial exposures to ozoune those individuals vith a aistory oI heart
or lung problems. Also certain individuyals may be more susceptible to imjury from
ozocne exposura than others; because of a certain enzyme deficiency they may become
111 frem expcsures which are readily endured by a normal worker,

(see Calabrese, etr, al. J. Toxicol, Health 2 (1977) 909]

2,4-9,12,14,16,17,27, 31,37,
mATA SOURCE(S) CO""":Q 18 47 (Soa aleg ASTM TSQ1)Y I MIS

APPROVALS: oo /Q M. NeS—

- - u e - ra— . -y

O § MACICEEY m‘ﬂwm,‘—-"ﬂﬁ-m- IndUStr‘la] Hyg‘ene
aaghngamliomatogueh hovibepiepbalopbpagndnaiteh ~ and Safety %) R- 482

MEDICAL REVIEW: 10 February 1982
GENIUM PUBLISHING




MATERIAL SAFETY DATA SHEET No. _ots

GENIUM PUBLISHING CORPORATION ﬁ HYDRAZINZ, ANHYDROLUS
1145 CATALYN STREET
SCHENECTADY. NY 12303-1836 USA
(518} 377-8855 CENIUM PUBLISHING CORP. DATE _une 1984
SECTION 1. MATERIAL IDENTIFICATION B

MATERIAL NAME: rREYDRAZINE, ANHYDROUS

OTHER DESIGNATIONS: Diamine, CAS ¢#000 302 olz, NH_NH,

MANUFACTURER: vailable from several suppliers, fncluding:
Olin Chemicals - . /= , -
120 Long Ridge Road Tel: (203) 2356-2473
~camford, CT 069064

SECTION 1. INGREDIENTS AND HAZARDS ] T ! HAIARD DATA J
Hvdrazine ca 5% { &~ar TwA Q.1 ppm o1
0.1 =g/=” (skin)®

*ACGI® TLV (1983); listed as an indusrrial substance

suspected Oof carcinogenic potential Zor wan. | Fat, lnhaiatien
OSEA PZL is 1 pem or 1.3 mg/m3. LCcp 570 ppmsédH
NIOSHE (1978) has raccmmended a ceiling level of 0.03 :zpm Mauge, Cral

or 0.04 =g/m3, detarmined by any TOLs 1§81 =g/kg/lV-L

2-hour sa=ple. Neovlastic Zffects
Hydrazine and salts are carcinogenic iz mouse and Rabnis Skin

rat tests. IARC, Vol &4, pp. 127-136 (1974). Woepn 51 =g/kg

Possible fezal malforzaction has also been reporctecd. HMouse, Intrapeziczen
1350 183 = ﬁkg "
| 1P

-~ ’:."::_5
J

SECTION Il PHYSICAL DATA

Boiling point, | atm, deg C -—— 113.5 Specific gravity, 25/4 C 1.004
Vapor pressure at 20 ¢, m Hg == 10.4 Melting point, deg € ~————eme—w— 1.4

Vapor density (H,0=l) == 1.1 Viscosity at 25 C, ¢p ———cmm——n 0.50
Solubility ia vater -- ——— Migcible Molecular weight 32.06

Appearance § Oder: Colorless, fuming, hygroscopic liquid vith an azmonia-like, penecra-
ting 2dor. Threshold odor come.: 2-4 ppm. Sease of smell can be cdesensitized zapidly:
not considered to have good warniag propercies. Take i=mediate proteczive assion if

odor or irritancv detected.

SECTION IV, FiRE AND EXPLOSION DATA | lower | Ugper
Fiertn P ot ona Mermog | Aytacanen [ome . i Flarmrmgo ity Lisnite sn A { ‘
b8 Tr T »
>100 ¥ (TCC) . THRIL-SIE TR 2 by volume | o.: 100*+*

LXTINgUISNINE Recid: water, ary cnemical and cardom Ci0Xice can be usec cn S=a.. Iires.
Flooding amts, of water needed £o prevent re-i tion (cool surrcundings, raise Fl1. Pt.)
Fighr fires from safe distance and procected location. Use water spray tc cocl £
exposed containers, to disperse vapors, and to dilute spills to nonflarcable =ix
Vapor is highly flazmable & & severe explosion hazard with oxidizers cr cn heaging.

Firefighters need self-contained respiracor, eye proteczion and full protective clothizg.

.
ire-
-
- -

iTes.

*Iron oxide cartalyzes reaction with air at 74F; stainless steel at 313 F; glass at 518 T.
setog nhvdIagine vapolr 2zn undergo evothe—gic degradasicp 3 absas-~e 2 a7

SECTION V. REACTIVITY DATA

This reactive chemical i{s stable in suitable closed containers at room tezperatuce under
inerz ata., ia the absence of UV radiation. It does not polymerize and is not shock &T
friccion sensitive. Hvdrazine 1{s reported to be thermally stable at 250C.

It is a veak base & a highly active reducing agent, especially uncer basic condi:zions.

t 1s incompatible wvith oxidfzing agents (including air), acids, so=ze ceral cxices (Te,
Cu, Mo for example), and some metals (ca~“on sceel, copper, zinmc, 316 St. steel fc2
example); hypergolic with srrong oxidants (for example perox.des, NO,, cnrczactes):
spontaneous 1goition in air on porous materials (paper, wood, cloth, asbesros, 3ry

soil).
It iscompatidble vith glass, polvethvlene, PTFE, PCTFE, graphite, chrome plate, some
stainless steels, INCONEL, and some aluminum alloys. Prevent contamination!

pegradacion products include NO, (oxidative); Na, NHx, & Ko (catalveic).

prgshahdbpabovoutisoummpaioumm GENIUM PUBLISH'NG
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SECTION VI. HEALTH HAZARD INFORMATION | tv 0.1 ppm (skin) (See Sec:z II)

ivaraIine 1s po1sonous, very tcxic Dy ingestion, innalation ana 5kin assorption (acute orf
chronic). Zarly svstemic effeccs from chronic excessive exposure izclude anorexia, wveight
lecss, veakness § tremors. Overexposure CO Vapors can irmediately irTritate nose & throat.
followea by 1tching, burning & swelling of the e¢ves (pcssible temporary blincdness if ex-
posure severe), anc possitlie dermarizis. 8C ppa IDLK Is repcrred. Systezic effects can
include cizziness, nausea, ccavulsions and sensiTITxItion. Liguac contracr can be corrosive
IO CTlSsue, JrOCUCing penerTaring turns and pessible permanent corneal opacity. Systemic
texicity: Liver, kidneys & blood forming System.

FIRST AID:

——E =T <xin Centact: Izmediactely flush with running water! Ccntinue eve flushing for at
Teast .5 min, .nc.uding uncer evelids. Remcve contaminated clcthing uncer safety shover
Contacz physician! Continue flushing vith water. Skia burms o te treatec like alkall
or thermal burmns.

Innalation: Remove zo fresh air. Restcre and/cr suppert Sreathing. Contac: physician!
~eep warm and at rest. Pulmonary edama may occur frcm severe expesure.

Znzesgicn: Premocly give 2-3 glasses of milk, vater cor citrus juice to drink and induce
womiting. aepeat. (Contacr pnvsician!

RO AmAamr 30 am ammgsAdgeasd {=mpsiaraly somcorme oa YIL. ced Saalel

SECTION VI, SPILL. LEAK, AND D!SPOSAL PRCCEDURES

[nscitute plan, presarec with suppiier’s guidance. Neotify safety persomnel of spills. Evace
uate all excepr trained ciean-up personnel wio are preotected against inpalation & contacty
Use crtizun explosicn-proecf vencilation. Remgove sources of heat or ignitien.
Premorly dilute spill with water spray zc less than 40X hydrazine o control fire hazard;
Tusn tc provided conrainment or otherwise c¢ontain and collecs ligquid as may be feasible.
Use sand (not combustible abscrbent) to collect small spills ancd vresidues, & place 1in
closea containers for c¢ispesal. Tlusp spill area with nuch water.
DISP0SAL: Follow Federal, States, and Local regulaticns. 25 solns can be decoxmposed with
nvpocnicrize or 10% H209. The Alr Force has used spacial oobile incinerators forhvdrazing
or 1ts mixtures with walfer (NO, evolution). Open pit burning of alconol solutions has
Seen reported. Dil., sulfurie acid has been used for neutrallzaticn of aq. hyvdrazine.
EPA (RCRA) EW No. is Ul33 (40 CFR 261).

SECTION VIIl, SPECIAL PROTECTION INFORMATION

'se explosion-proct general ana exnaust ventilation o meet TLY (exnaust scrubdber may
needed). Use enclosed processes where feasibls, Apprcved seif-ccntained resctirazor v
f:ll facepiece can be used in a pressure-demand moce for non-rcutine conditicns to €
cr fcr emergency escape. Hoods should have 150 1lfz face velocity.

JIOSH reccrmends using a regulated work area, excluding unauthorized persomnel.

I'se inpervicus® todv-—covering proieccicn (cucoer gloves, aprom, toots, full suit, ete.) as

conciTiGns require Lo prevenl skin contact. Use chemacal safety geozgles and fazesnield

to protect eves. Contaminated izparvicus protecticn to be thorcughly washed cff witt
water before & during cemoval., Contaminated clothing & equipment are fire & healch hazardl

Wear clean work c-oLning. Showver after vork. Contrcl laundering and cleaning procegure itpe

is useg :35 nydrazine ccntaminatec items. Destrucilon of cecntazinated leatner nas bdeen

reccaTended.

EyeSasn fcuntains, washing faciliczies and safery zhovers to be reacdilvy available where

hvdrazine is used or handled or scored. *Buryl rubber has been recoumendec.

SECTICON IX. SPECIAL PRECAUTIONS AND COMMENTS

SLcre 1n CTighl.y C.Csea containers ia a c.iean, cool, weli-ventilaled area wiIn cocnircilec
drainage, away frcm oxidizing agents, acids, direct sunlighg, & sources of heat or
ignition. wacer sprinkler-procacced, sheltered, outside or cdetached storage preferred.
Protect containers from physical damage; ground & bond fcr transfers to prevent sctatis
sparks; inert with nitrogen atmosphere. Prevent copzaminagicn of hydrazize, Concrete
saas, dikes, drains and ccntainment have been recomzencded for large tanks and drums. .

JAvord Sreatning §_contact with vapors! Prevent ligquid contactg with eves, skin cor clething:

20 not ingest! Practige good tersonal hvglene, wWash vell after handling. Observe label

grecaug&cn . Rigiclg‘;al ov prcper handling requirements. Obtain guidance frcz supplier.

Cse vith srzoer venfilazion.

DOT Classificaticn: FLAMMABLI LICUID I1.D. No. UN2029 Label: FLAMMABIE LIQUID, POISON,

P40 Class: 1.3 CORROSIVE

DATA SCURCE!S) CODE:  '=~i2,14,16,19, 20,23,25,26,31,37,38,42,47-49,52
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NTP PREFERRED NAME: Methylhydrazine
Synonyms:
Hydrazine, methyl-
Monomethyl hydrazine

CAS Registry Number:
60-34-4

NIOSH Registry Number: H;C—NH—NH,
My5600000

Fom'\ula:G-lsNz

Molecular Weight: 46.09

WLN: ZM1

Physical Description: Colorless 1iquid

Melting Point:  -20.9°C Boiling Point: ~  87.5°C

Density: 0.87 g/mL at 25°C Specitic Gravity: 0.874 at 20°/4°C

Flammability: Flammable _ Stability: Hygroscopic; stable if o
in contact with copper,

Flash Point: 16.7°C (62°F) iron, or their alloys.

Reactivity: Strong reducing agent. Ignites spontaneously on contact wit’
strong oxidizing agents such as fluorine, chlorine trifiuom
nitrogen tetroxide, and fuming nitric acid.

Solubility In: Water: < 1 mg/mL at 24°C Acetone: Not available

DMSO: >10 mg/mL at 24°C Ether: Soluble
Ethanol: >10 mg/mL at 24°C Benzene: Not available

Other Physical Data: Amine-like odor; Refractive Index is 1.4325 at 20°C,
vapor density is 1.6, ignition temperature is 196°C; vapor pressure is 4
mm Hg at 25°C, Melting point is -52.4°C, soluble in hydrocarbons.

D.0O.T. Shipping Name:  Methylhydrazine

g

D.O.T. Identification Number: UN1244

HRCRRIE

0.0.T. Hazard Classification: Flammable 1iquid

Other Shipping Regulations: Flammable 1iquid and poison label required; "
forbidden on passenger aircraft; cargo aircraft limit is 5 pt.

nZ=vV-T0

Exceptions: None. Specific Requirements, 173.145 {n Hazardous Materials )
Regulations of the Department of Transportation (198l).

#
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NTP PREFERRED NAME: Methvihydrazine b 4 b

Acute Hazards: Toxic, irritant

Symptoms: Tremors and convulsions; inhalation causes local irrita-
tion of respiratory tract, respiratory distress and systemic effects;
contact of liquid with eyes or skin causes irritation and burns;
ingestion causes irritation of mouth and stomach; hemciytic anemia.

TArDPMT

WODPNDET

Exposure Limits:The ACGIH listed this compound to be a suspected human
carcinogen. The TWA is 0.2 ppm.

Skin Contact: Flood all areas of body that have contacted the substance
with water. Don't wait to remove contaminated clothing; do 1t under
sne water stream., Use soap to help assure removal. [solate contemi-
nateg clothing wnen removed to prevent contact by others.

ye Contact: Remove any contact lenses at once. Flush eyes well with
co10us quantities of water or normal saline for at least 20-30 minutes.
2a¢ medical attention,

~
=

o
-
5

inhatation: Lsave contaminated area immediately; breathe fresh air. Proper
raspiratory protection must de supplied to any rescuers. [f cougning,
gifficult breathing or any other symptoms develop, seek medical atten-
zion at once, even if symptoms develop many hours after exposure.

Ingestion: [f convulsions are not present, give a glass or two of water
or milk to dilute the substance. Assure that the person's airway is
unooscructed and contact a hospital or poison center immediately for
advice 0on wnether or not to induce vomiting,

Storage Precautions:  Store in an explosion-proof refrigerator and keep
away from moisture, metals and oxidizers.

Spills and Leakage: Use absorbent paper to pick up spilied material.
rollow by washing surfaces well with alcohol. Seal all wastas in
vapor-tight plastic bags for eventual disposal.

Suggested Gloves: Literature indicates that butyl rubber or PVC
gloves may provide prutection from exposure to this compound.

FPZO=H4=DO> .

ZO-APTIOMZ~ . .

Uses: Rocket fuel, intermediate in chemical synthesis, solvent.

Additional Reference Sources:
Merck Index, M. Windholz et al, 9th Ed., p. 794 (1976), Merck.
Patsy's Industrial Hvgiene angd Toxicology, G. C. Clayton and F. E.
Clayton, 3rd Revised Ed., p. 2794 (1981), John Wiley and Sons,
Hazardous Chemicals Data 890k, G. Wefss, p. 614 (1980), Noyes.

WA
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NTP PREFERRED NAME:
Synonyms:
N-Methy 1-N-nitroso-
methanamine
N-Nitroso-dimethylamine
Dimethylnitrosoamine

CAS Registry Number:

N-Nitrosodimethylamine

52-75-9
, N=0O
NIOSH Registry Number: |
H:C—N—CH3

120525000
Formula: CzHgN20
Molecular Weight: 74.08
WLN: ONN1&1
Physical Description: Clear, yellow 1iquid
Melting Point: Not available Boiling Point: 151°C
Density: 1.01 g/mL Specific Gravity: 1.0059 at 20°/4°C
Flammability: Combustible Stability: Sensitive to UV 1ight.

Fiash Point:
Reactivity:
Solubility In: Water:
DMSO:
Ethanol:

Other Physical Data:

61°C (142°F)

2100 mg/mL at 19°C Acetone:

2100 mg/mL at 19°C Ether:

2100 mg/mL at 19°C Benzene:

Refractive Irdex is 1.4368 at 20°C;

May react with strong oxidants, especially peracids.

>100 ma/mL at 18%
Soluble
Soluble

Lipophilic.

D.O.T. Shipping Name:

Poisonous 1iquid, N.O.S.

D.0.T. Identification Number:
D.0.T. Hazard Classification:

Other Shipping Regulations:

UN2810
Poison B

Poison label required. Passenger aircraft

1imit s 1 qt; cargo aircraft limit is 55 gal.

Exceptions: 173,345,

Specific Requirements, 173.346 in Hazardous Materials

Regulations of the Department of Transportation (1981).




Acute Hazards: Very toxic; can be absorbed through the skin.

Symptoms: Headaches, fever, weakness, nausea, vamniting, abdominal
pain, diarrhea, gastrointestinal hemorrhage, hepato-
' megaly, jaundice and ascites.

IT=r>mI

NOIPBPNPI

Exposure Limits: OSHA standard: human carcinogen (avoid all contact).

Skin Contact: Flood all areas of body that have contacted the substance
with water, Qon't wait to remove contarinated clothing; do it under
rne water stream, 1jse soap to help assure removal. lsolate contami-
nated clothing when removed to prevent contact by others.

“Eye Contact: Remove any contact lenses at once. Flusn eyes well with
c3ot1ous guantities of water or nomnal saline for at least 20-30 minutes.
J22¢ megical attention.

Inhalation: {eave contaminated area immediately; breathe fresn air. Proper
rasorratnry protection must be supplied to any rescuers. [f coughing,
g1ificult breatning or any other symptoms develop, seek medical atten-
tion 3t once, even if symptoms develop many hours after exposure.

ingestion: [f convulsions are not present, give a glass or two of water
or milk to dilute the substance. Assure that the person's airway is
unodstructed and contact a hospital or poison center immediately for
.aavice on wnether ar not to induce vomiting.

Storage Precautions: Store ir a refrigerator and protect fram prolonged
exposure to light.

Spills and Leakage: Use absorbent paper to pick up spilled material.
Follow by washing surfaces well with soap and water, Seal all
wastes in vapor-tight plastic bags for eventual disposal.

Suggested Gloves: Not available

E»zo-q-uub

Zo--pZzoMZ~

Uses: Manufacture of dimethylhydrazine; also used as rocket fuel,
solvent and rubber accelerator.

Additional Reference Sources:
Hangbook of Toxic and Hazardous Chemicals, M. Sittig, p. 502 (1981),
Noyes.
’ Merck Index, M. Windholz et al, 9th Ed., p. 862 (1976), Merck.

Congenseq Chemical Dictionary, G. Hawley, 9th Ed., p. 737 (1977), Van
Nostrand Retinhold. .
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NO. 154
‘ MATERIAL SAFETY DATA SHEET

GENIUM PUBLISHING CCRPORATION
1145 CATALYN STREET
SCHENECTADY. NY 12303-1836 USA

(518) 377-8855 GENIUM PUSUISHING CORP.

Date \Novemser 1676
SECTICN . MATERIAL IDENTIFICATION
MATZIRIAL NAME HRYSOTILE ASBESTOS
DESCRI N: A crvstalline servencine mineral. cr lavered hvdrated magmesiuz silicare
in § Iiber Torm (aspestiicrs). ;A€ end OI a s..ver Ol thiS BATETIAL Witnh 4@ CIoss~
sect T U.x ==+ can sow abou: 20 million zubules (scroll-like fidrils adour 0.C1 uz
dian ) in approxizate carallel orientaticn., It 4s zossidle to strip from a fider
sund ‘ery iine chrysotilechreads, each an aggloserate of hundreds or thousands of
noll inzils. (90X of asbestos usec Is chrysorile.)
OTHEIR GHATIONS: Asbestos, CAS #001 332 214, GZ Material D4EL]Y
SECTICN 1. INGREDIENTS AND HAZARDS 2 HAZARD DATA
Idealized Chrysorile {unic cell) - Mz3S1,0¢(Q0H),* ca 95

-y TWA 2 fibcrs/cc,j'
Ceiling 10 fibers/cc

d AL (>5 uz in leag:th
e Mg A

*
‘ . . R -+ o w1 .
fes ingclude low levels of Mn, FTe' =, e -, ar
n2 structure, replacing ramdemly 4% av. of
atoms. _=ourities depend on the =ineral source;
wnit :ell_hyd;oxyl ¢ongent can also vary with an

*T—cur:ic
Y. on Asbegces’’
Eusan, inh

average of 4.2S. [TDLo }52 f/cz ot

xxCurrenc OSHA TLV. OSEA (1875) proposed TLV of 0.5 fb/ce -7 Years
with a Ceiling of 5 fb/ce (15 min. sample). NIOSH (Puloonary effects)
(1976) proposed 0.1 £5/cz. ACGIE (1979 Intencded Chang
List) has retaived TLV of 2 £H/cc for chrysotile asbestpes.
Asbestos is carginogenic and/or go—garginovexntr fol nuiénsl

o SECTION [11. PHYSICAL DATA
Melting point

Decomposes (see Secz. V)
Vapor pressuras N

Water solubilicy

Insolunle (sicwlv breaks down in hot wazter)
Appearance: Wnite, fibrous solid,as long flexible textlle fibers down to dusz=~like

£iller power. <(Milled zhrysotile astestos (powder-like) has an aspec:t ratio
(ratio of lemgth/diazetrer) as high as 50 for =most parzicles.]

SSCTION V. FIRE AND EXPLOSION DATA
r.asn Foint 3na Metnoa Autoigniticn Temop. | Flammapiliizv Limits In AlT
N/A N/A N/A

This macerial is not combustibdle in air, Use extinguishing media as appropriate 20T Iae
surrounding —azerials in a fire situacice.

LOWER|UPPER
w—

SECTION V. REACTIVITY DATA

This material is inert under ordinary room temperature and heated use conditions.
Tesiscant fo heat, but 1z will decozpose and alter its microscopic fiber strucrure
(see Sect. @) above 600 C (1112 F): Chrysotile dehydroxylates at £00-780 C; the
"asbestos anhydride" in turn breaks down to mixture of silica (S{0;) and fosterite
(Mg,510,) at 800-850 C. Above 1000 C (1832 F) magnesium pyroxenes are formed vhich

melt at about 1450 C. 5
’ Strong acids can attack chrysotile and rapidly extract its MgO and Hz0 conteat; it Cfik e
decomposed by glacial acetic acid. Hot water slowly brecks down chrysocile. It, 2ike
other forms of asbestos, resists strong alkali (5 M NaOH at least up toO 100 C).

-
- -

Coprrymt O 1984 Consus Putiishing Corparenus
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CYIO0N vi. HEALTH HAZARD INFORMATION TLV

A3 a rarticulate material, cnrysotile aspestos can be irrizati
$k10 OTr eves, nHowever, che significanc industrial hazarcs arise from excessive cust
innalation with damage requiring years to beccme evident. Chronic inhalation of high
ieveis of asbestos particles can produce asbestesis, a disadling filrosis of the lung
wnich gradually reduces lung capaciczy and el:icaeacy. (Usually over & vears Is recuil

(See Secz.Il)

Cancer can result from excessive inhalation of asbestos partizulate, vhich mav reaquire
i cecades to develov. Lung cancer is a special Tisk Io those wno smoke cigarecies reg-

niariv in addizion to Having TsHestos exposure. PRare mesothelicmas of the pleura and
1 peritoneum (linink around the lungs or abdominal cavity) and possibly cancers cf the

1o asvesios particles. (Crocicdolice asbestos has been suggested as the major meso-
thelicma cisk.

In grocuns of vorkers exposed to asbestos, lung cancer death is 3 or 4 tizes more cczmon
iran mesothelioma death, and $7.55 of asbestcs-related lung cancers ocsur ¥with those
Yorkers Wwno aiso smoke cigareT¥es] ror RON-SCOKELS AS0ESLCS eXpOSUtE .oo-edses T-5k
¢ lcng cancer SX.

SZCTION VII, SPiILL, LEAK, AND DISPOSAL PROCEDURES
Not
P

2Iv salezy personnel of scills! Zxclude all frcm spill area except Irainec clean=-up
ersonnel wno have approved respiratory protecticn againsc dust. Provide exnaust
venrilation wicth caprure filecraticon, but do not stir ud the dust, Use a wet =ezncd oTl
na
e

pproved vacuum cleaning system to pick UD Spacss. .n€ -ecnniques usad Tust col-
¢t pavrtizulate wichour disversing dust into the air. wWaste =ust be placec in cust-
ght concainers or sealed plastic bags for disposal. Ladbel properiy!
[SPOSAL: Deposic waste containers in a secured landfill vhere asbestos vill rezain

buriec. Tollow Federal, State and local regulations. Also note that chrysctile can
Oe converted into non-asbestos waste by heating az high temperature (see Secz.V).

maitre b

D

SECTION VI, SPECIAL PROTECTION INFORMATION

from the workplace (as much as possible) without dispersing ir incto the envircnzent. d
Iisclate wotk areas (also pos:z signs) wnera asbescos pavrticulate may occur 3T excessiv
levels.
For nenrocutine cr emergency conditions whare excessive dust is present, appreved resoir-
tors must Ye used: Single use or re-usable air-purifying rvespiratory up to 10X ToLV:
uilli-facepiecze powered air-purifying respirater up to 100X TLV; full-facepiece air-
suppifed (tonzinuous £low or pressure-demand type) respirater above 100X TLV.
Depending on exposure levels, it may be necessary o provide body-covering work clothes,
special vacuuming facilities for clothes and suitable laundering or disposal arrange-
ments, change areas wirth dual lockering facilities, showers before changing to stiTeet
clothing alter work, etc. 3e sure workers do nor carry asbestos dust home on their
clothing or person. Prevent asbestos cdust frcm being carried to rest rcoms, o0 eating
areas, 0 non-asbestzos workolacas. ete. )

v oo

SECTION IX, SPECIAL PRECAUTIONS AND COMMENTS

Store asbestcs in clcsed ccntainers (dust tignt) in a clean, Secure area. crotect con-
tainers freca physical damage. Do not open containars cthat can release asbestos dust

without providing proper enclosure or control measurss. Use dust suppression control
measures at 311 stazes of asbestos handling, use and disposal. Follow good housekeep-
ing practicel U3 prevent accumulations of asbestos-contalining dust., Aveid inhalation

of asbestos. The effects on cancer incidence of chronic exposure are not yet fully
known. Monitor areas vhere asbestos dust is present to be sure of worker exposure

levels; keep records to define exposures and retain for at least 20 vears. Provide
sreplacement and annual medical examinations for those exposed in the workplace to 8-hF
E?A of 0.1 asbestos fibers or uore/ce which are >8 vm 4~ lpageh Dpradn madiral -ecord

for_ar least 20 vears. :
DATA SOURCEZ(S) CODE:r_4 4 17 14 20 26 29 APPROVALS : :,Ié Y, N T esdte—
Industrial Hygiene ~
.-IN T .-—0 w.:-n'-a-:—-\nvn" - Jhd Safe:v /
[ ] Caragn P, - C. TR NS e, AR N FSEPRSTERET Sre
e—o-:-w—-.-"-—-—.-----m - et HEDIQL REVIEW: 12/79

GENIUM PUBLISHING

ng 10 the respiratory track,

{or a serious conditicn to cevelop.) Ixcessive inhalation can also cause pleural Slache
a thickening of the lung lining. Compliance with TLV is expeczed to contrTl these RaZpr

Cl tract ana larynx (also smoking related) have been associated wirtn inhalation exposure

Provide exnaust ventilazion and capture filrration to remove airborne asbestcs paTrticuiake

)
cs.
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MATERIAL SAFETY DATA SHEET

GENIUM PUBLISHING CORPORBATION
1145 CATALYN STREET
SCHENECTADY Y 12203-1836 USA
{S18) 377-3885

HYDROGEN PEROXIZE
& 603)

Dare oJecexser 1978

SECTION . MATERTAL IDENTIFICATION
MATZRIAL NAME: HYDROGZN PIRRXIDE (>60X)

OTHER DESIGRATICNS: 302 Concentracted Soluzicn, CASS €07 722 841

MANUFACTURER: Materzal is available from several suppliers, including ™™C Cerporaticn
and rennwalz Corporaczion.

SECTION [1. INGREIZIENTS AND HAZARDS I MAZARD DATA
. Hydrogen Peroxsde (E239) > 60 g§~nr TWA 1 ppm”
Water < 0 -
Preoriecary Stadilizer Szall
(sucn as acezanilide, sodium stannate or other) amount
*Currenz 0SHA and ACSIH (1978) TLV. Material incraases in Rat, innhalarion
hazards as 1707 concentraticn increases., Obtain dectailled LZlo 100 ppm
supplier recommendations, especially for $0% H.09 grade (pulmonary edema)
. and higher ccncentrations.
SECTION IlI. PHYSICAL DATA 702 o1 98% 100%
Boiling point at 1 atm, ceg C 126 141 148 152.2
Vapor pressure at 20 C, == Hg 10.1 4.7 3.1 ca 3
Parzial pressure of Hq07 at 30 C, == Hg ————o——— 1.17 2.25 2.67 -—
Specific gravity (20/4 C) 1.29 .39 1.44 1.45
Approx. Ireezing poing, deg C —0 -1l -2 =0.4
Volumes cxygen prcduced/l volume o0, seoln. ico 418 470 -—
water solubilicy —MISCIRLY —— -

Appearance & Jdor: A clear, colorless to light Ylue, water-like ligquid without cdor (or
with a2 characteristic slighzly acidic odor).

SECTION IV, FIRE AND EYPLOSION DATA CWER|UPPER
riasn roint ang Methcc Autoignition Temo. Tlazmabilitv Limits In AT
Nore None None

Excinguishing Media: Use water in large amounts tc fignt fire in wnica this zaterzal :s
involved; other extinguishing agents are expected to be tneffective. EHydrogen peroxice
is ron~flazmable, buz Lt provides oxygen to facilitace or initiacte burning of surroundits
combustibles. Iz {s a dangerous fire and explosicn hazard in a fire situation. When
highly concentrated material {s heared, shocked bv {=pact  or contaminaced it can rud-—
ru-e comratnare crawe Siepa (yqeh smmhnerdblac) ar ovmloda, {Use large amounts of water
to griute spilled materia. and flush it away from comoustibles. Firefighters oust use

cplfommnnradrnod mwparhdans oAt mmanr SwA h_avp AR mEACArrS An

SECTION V. REACTIVITY DATA

<
<
<

When handled properly and kept cool and pure, this caterial is sctable. It does not pcly-
merize but can decowpose relessing heat and oxygen. Above 65% H20y more heat is re-
leased by decomposition than can be absorbed by evaporation of the water present. Un-
checked, the deccmposiction temperature of 702 H203 can reach to abour 500 F, and 903 t2

1364 . Combustibles in contact with this material can be expected to undergo spon-
taneous ignition, often delayed. A homogeneous mixture with organic macerials such as
alcohols or glycerine is a sensitive and powverful explosive. Pure H707 at 902 in wacted
not rzadily detonated at rcom temperature, but higher concentrations and/or heat can fa-

cilatate detcnation. Contamination with certain raterials such as tron omium, brasd,

ch
bronze, lead {lver = na dfr: or’'rustc
bronze, . vzol°§'l¥5rk:%3§§°’35_or their salts or with alkalls or ordinafy

Copyramt € 1984 Cansars Publinbtny Corporuma

Any - L s npacafie par »pr GE[VIUMPUBUSHING
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10N VI, HEALTH HAZARD INFORMATION TLV 1 ppm (See Sect. II)

th nazard associated with normal usage 1s acute local camage by oxicdaticn effects
sue in contact with liquid or vapor, especially of the eves. skin, and upper res-
Tv systems. Concentrations in air above 75 ppm are too ir at-ng to be tolerated]
exoesure to very high airborne concentration can be lethal fro camage IO Ihe res-—
ory system, <The effects of contact with tissues can range frem irritation cr blis-—
g 0 necrosis, cepending on conditions. Do not ingest.: ZIRS™ AID:
tac:: Izmediately flush with plenty of Tunning water for 13> =inutes, including
eve'ics. then get prompt medical attention,
Aemove contaminated clo:hing under a safetv shower Wash affecczed skin arep
-,nay Ui:h water. Clontact a pnys;czan if redness or skin burn is apparent,. Imnerge
minated clothing in water; launder before allowing to dry ocut.)
Resove to fresn air. Contact a physician immediately,

stion: Iomediately give much water to drink to diluce; encourage vomiting, Give
lukewarm water freely and encourage belching if there is evidence of distention.
Contac:z physician.

vy
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SzCTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

e}

-
e

e .1 advance Ior emergency situations: A source plenry of water Ifor diluticn and

aing of spills zmust be readily available as well as drainmage and a nolding area
Ircm incompatible chemicals.

v personnel should be given prompt notification of significant spills.,

eciately flush spills with copious amounts of water, fiush away £rea combustible maw

ter . Provide maxicum ventilaticn; sliminate sources of ignition- evacuate area exe

cept for clean-up personnel, who must use full protective equipment (see Secc. VIII).

Flush o holding area for dilution with more water and/or the decompositicn of H3072.

DISPOSAL: Follow Federal, Scate and local regulations for dispasal. Small spills can be

. highly diluted with water and flushed to the drain.
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ECTION VIII., SPECIAL PROTECTION INFORMATION

Provide general ventilation and local exhaust vencilarion to meec TLV requiremenzs. Local

exnaust ventilation and/or hoods should be used where mist or vapors wmay be generated.
Self-contiined breathing apparatus must be available for emergency use.

Prevent ccntact with the skin by the use (as requirad) of boots,proteccive clothing, and

Zloves wnich are impermeable tc,and insoluble in,Hz07 (polycs:ers which are antistatic
treacted, chloroprene, PVC or polyecthylene have been recommended).

Chenmical safety goggles and/or face shield must be used for eve proteczicn. An evewasn

station and salety shower Tust be reauily available near use or storage area.

Provide special training to employees working with H702 on body protection, emergency

procedures and firsc aid.

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Store in original containers (or in an approved container of compatible material) in a
cool, clean, fire resistant arca away from combustible materials, catalytic metals and
compounds, glrect sunligiht, and sources of heat. A source of ample water must be avail—
able for handling spills. Protect containers from physical damage and from contaminatiop.
Do not return material to storage concainer afrer removal! Ventilaticn must be good.
Containers =ust be covered and vented. Workers handling H702 must be specially trained
for the assignment. Procedures must maintain the high puritv of stored material. ?re=-
vent contact with combustible materials. All equirment used to handle hydrogen peroxide

must be of approved comgos1:ion and oroperly
cleanea and passivated fore use. MIS,
DOT Classificaticn - OXIDIZER \Kellou label) APPROVALS: ~pp /D . VX“J%”\J/

DATA SOURCE(S) CODE: 1,2,4-9 11,16,2 Industrial Hygiene
_m.n-n-u'—vum'vv—v ”e ~ and Saferv
\::_. Goorasn 5 < Cor -“-cc:":-:::-:'m;:——u-r- Corpora:e HEdi.(&l o
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RESPIRATORY PROTECTION PROGRAM
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1. POLICY
No individrval will enter an area where respiratcry grotec-
tive equirment is required unless the person has teen
trained in the selection, use, care and limitations cf the
respirator, and the proper respirator has been selected feor
the task. "
2. PURPCOSE

This procedure provides project managers and employees with
requirements in the selection, use, care, and limitatiecns of
respiratory protective equipment.

SCOPE

This procedure applies to all types of respiratcry protec-
tive egquirment except SCBA.

GENERAL RECUIREMEMT

4.2 Whenever respirators are regquired, only eguipment ap-
proved for that purpose will be used. This equipment
must be approved by the Mine Safety and Health Adnin-
istration (MSHA) and the National Institute for Occu-~
paticnal Safety and Health (NIOSH). Only parts ap-
proved for the specific respirator system are to be
used for replacement. Modifications to respirators
are not allowed unless authorized by the approved
agency. Only a person specifically trained should
perform work on respirators.

4.2 Proper selection of respirators is to be made accord-
ing to guidance provided by ANSI standard 288.2 -1980.
The correct respirator is to be specified for each
job. Site health and safety plans, as part of the
level of protection requirements, will specify the
type of respirator to be used.
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The hazardcus site is also constantly monitored ¢o in-
dicate any changes in the working ccnditicns. This
preccedure allows site safety officers to chocse the
correct type of respirator in any given situaticn.

OHM site safety officers periodically mecniter the
level of ccntamination in the work area. They
determine the amount. of exposure the employees face
and the acceptable level for each employee. Direct
reading instruments are used to make sure the prcper
respirater is selected. ’

Any employee issued a respirator will be provided
training in the selection, use, care, and ‘imitaticns
of the respirator, including the provisions of this
procedure. Additicnally, anyone using a negative
pressure respirater will receive a fit test at least
annually. The f£it test will be qualitative, although
for certain projects, a quantitative fit test will be
required as designated by the site safety plan.

After the respirator fitting test has been completed,
employees will be issued and must Xeep a record c¢f the
test results. The following informaticn must be
reccrded: the type of test administered, type of
respirator used, name of emplcyee tested, name of
employee giving the test, date, and test results.

Respirators are to be inspected by the user before

each use and not worn if defective or if conditions
prevent a gas tight face to face piece seal. Each part
of the respirator must be examined. Check for cuts,
holes stiffening, or crushing of the facepiece. The
headbands must not have any breaks, tears, bent cr
nissing hardware, or loss of elasticity. The inhala-
tion and exhalation valve system must be checked for
dust or dirt on valve flap. No tears or cracks may
exist in the valve itself.
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) 4.5 Employees may not wear facial hair that interferes
with a good gas tight face seal. Other conditicns
which could interfere with a good fazce seal include
wearing of glasses under full-face respirators, absent
teeth or dentures, or unusual face ccnfigurations.
4.6 Contact lenses are not to be worn in an atmosphere re-=

quiring a respirator. Eyeglass kits for prescription
lenses in a full-face respirator will be prcvided by
OHM.

All breathing air used for supplied air respiratcrs
must be grade D or better as described by the Com-~
pressed Gas Association Specification G-7.1-1973. The
breathing air supply must be eguipped with necessary
safety items including alarms to indicate low air
pressure. If an oil lubricated ccmpressor is used, an
additional alarm to indicate over temperature cr car-~
ben monoxide buildup must be used. Air line ccuplings
associated with breathing air must ke incempatible
with outlets for other gas systems.

Persons will not be assigned tasks requiring the use
of respirators unless it has been determined that they
are physically able to perform the work while using
the respiratory equipment. A physician with suffi-
cient knowledge of respiratory protection will deter-
mine what health and physical conditions are perti-
nent. The medical status of persons assigned to use
respirators will be reviewed annually.

Respiratory equipment will be cleaned, inspected, and
sanitized after each use by the user or site person
assigned to decontamination. When not in use, respi-
rators are to be stored to protect against dust, sun-
light, extreme temperatures, excessive moisture, or
damaging chemicals.
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Cleaning will be accomplished in four steps:
4.10.1 Washing

The respirator should be washed in warm water
about 140 degrees Fahrenheit with a goeod
detergent using a soft brush. Insert all
valves and headband.

4.10.2 Rinsing
4.10.3 Disinfecting

Disinfecting rinse consisting of two table-
spoons chlorine bleach added to a gallon cof wa-
ter.

4.10.4 Rinsing

After disinfecting, the respirator will be
rinsed in clean, warm water. All traces of de-
tergent and disinfectant must be removed.

4.10.5 Drying

Allow respirator to air dry by hanging or plac-
ing on a clean surface. If not possible to air
dry, then towel dry before bagging. When dry,
assemble the respirator, and store in a clean
polybag.

An evaluation of the respiratory protection program’s
effectiveness should take place at least once a year.
Improvements and modifications correct any program de-
ficiencies or meet additional needs should be
accomplished. The program evaluation considers wearer
acceptance of the respirator, additional inspection of
the program in action, and appraisal of the protection
provided to employees.
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- 5. SPECIFIC RESPIRATORS

.1

5.2

5.3

Alr Purifying -- General Information

Air purifying respirators provide clean air to <the
wearer by passing atmosphere air through a filtering
element. Because nost air purifying respirators are
also negative pressure (the driving force for air
movement is the users inhalation, creating a negative
pressure inside the mask), any leakage around the
sealing surface of the respirator will be directed in-
ward. Thus air purifying respirators offer a lower
level of protection than air supplied respiratoers.

Air purifying respiratocrs are never to be worn in oxy-~
gen deficient atmospheres (less than 20.8 percent oxy-
gen). Air purifying respirators are not toc be worn
when the airborne contaminant does not possess ade~-
quate warning properties (i.e., cdor) to warn the user
of cartridge breakthrough. Air purifying respiraters
may be either a half-facepiece of full-facepiece
style. .

Air Purifying =-- Cartridge Type

A variety of cartridges exist for air purifying respi-
rators. The specific one used depends on the type of
contaminant being protected against. The site health

and safety plan will specify which cartridge is to be

used. Common cartridges available include organic va-

pors, acid gases, ammonia, and various combinations of

the above. Furthermore, particulates can be filtered

as well, often in combination with gas and vapor pro-
tection. Some materials require use of a High Effi-

ciency Particulate Aercsol (HEPA) filter. i

Disposable Air Purifying Respirators

Disposable (paper) respirators do not protect against
gases Or vapors. Due to the uncertainty involved in
fitting a paper mask, these respirators are not to be
used except for nuisance-type dusts.
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Alr Supplied Respirators -- SCBA

A SCEBA provides the highest level of prctection cf any
respirator. SCBAs are addressed in greater detail in
a separate Health and Safety Procedure.

Air Supplied Respirators -- Airline Respirators with
Escape Pack

In some cases, an airline respirator with an emergency
escape pack may be used instead of an SCBA. This unit
consists of a2 pressure demand airline respirator
connected to a source of breathing air combined with a
5-minute air bottle unit to allow escape if the source
of breathing air fails.

Airline respirators in the continous flow mode are not
approved for Immediately Dangerocus to Life and KHealth
(IDLXE) or cxygen deficient atmcspheres. However, they
do prcvxde a higher level of protecticn than air pur-
ifying respirators because facepiece leakage tends to
be ocutward. Prior to use, alarms and any air filters
must be checked. Supplied air must be grade D or
better. Hose length must be limited to 250 feet for
Survivair, but it is recommeded that S0 feet be the
maximum hose length. The airline hose may constitute
a safety problem if activities such as ladder climbing
are required.
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L. PO0LICY
A Self-Contained 3reathing Apparatus (SC2BA) is approcved fcr
IDLH or oxygen deficient (less than 20.8 percent) situa=-
tions.
2. PURPOSE
This procedure provides project managers and employees with
the requirements in the use, care, and limitations of SCEAs.
3. SCOPE
This procedure applies cnly to use of SCEAs.
4. PROCEDURE

4.1 SCBAs are to be used whenever level A or B protecticn
is required whenever the site health and safety offi-
cer requires their use or whenever the hazards of a
situation cannot be assessed prior to entry.

4.1.1 Exceptions tased upon site conditions may be
granted where an airline respiratcr with escape
pack system has been approved by the site safe-
ty cfficer.

4.2 Cnly SCBAs operating in the positive pressure
(pressure demand) mode will be used.

4.3 No individual will use an SCBA until training on the
use, care and limitations of the SCEA has been re-
ceived. - Such training will be received at least an-
nually.

4.4 SCBAs are to be inspected by the user prior to use to
ensure the cylinder is fully charged, the regqulator
and warning devices operate properly, and that the
harness, facepiece, hoses, and head straps are in good
condition.
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SCBAs are nct to be used if the tank is not fully
charged cr if any cther condition exists which cculd
cause failure cf the unit during use.

When using an SCBA, users will leave the work area
premptly when the low air pressure alarm signal
sounds. '

Individuals are not to make repairs or modifications
to an SCBA unless suecmflcally authorized by the rmanu-
facturer of the unit and the site safety officer

The site safety officer is responsible for rmaintaining
the SCBAs ready for use at all times. This includes
perZerming the monthly inspections and inspecting,
sanitizing, and refilling or replacing the air tanks
after each use.

Monthly inspections are to include checks on tichtness
of ccnnections and the condition cf the headbands,
va_vas, and connecting tubes. Rubber parts are to be
inspected for pllablllby and deterioration. The air
tank nmust be fully charged and the hydrotest certifi-
cation must be correct. Regulator and warning devices
rust function properly. A record of lnspectlon dates
is to ke maintained on the SCBA or in its stcrage con-
tainer and must include the inspector’s name, date of
inspection, and identification numbter of the SCBA.

The inspection checklists are to be kept with the SCEA
for reference. The checklist is shown following this
procedure.

Any deficiency noted during inspection requires remov-
ing the SCBA from service until the condition is cor-
rected. The SCBA and the storage case must be clearly
marked or tagged OUT OF SERVICE.

SCBAs are not to be worn if conditions prevent a cas
tight face to facepiece seal. ;nnloyees may not wear
facial hair that interferes with a gas tight face
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seal. Other conditions which could interfere with a
face seal include wearing of glasses, absent teeth or
dentures or unusual face configurations.

Contact lenses are not to be worn in an atmosphere re-
quiring an SCBA. Eyeglass kits for prescription lens-
es are provided by OHM.

Persons will not be assigned tasks requiring the use
of an SCBX unless it has been determined that they are
physically able to perform the work while wearing the
SCBA. A physician with sufficient knowledge of respi-
ratory protection will determine what health and phys-
ical conditions are pertinent. The medical status of
persons assigned to use SCBAs will be reviewed annual-
ly.
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1. POLICY
No emplovee is te enter a confined space until atmospheric
testing has been cenducted and 2 confinnd space entry permit
has been completed. Confined space permits are valid for a
single work shift only.

2. PURPOSE

This procedure provides personnel with requirements for
. working safely in confined spaces.

3. DEFINITIONS

3.1 Confined Space -- Ary enclosed area having a limited
means of egress where ventilation is not adeguate to
remove a toxic or flammable atmosphere or oxygen defi-
ciency which may exist. Examples of confined spaces
include, but are not limited to: tanks, vessels,
bins, boilers, ducts, skewers, underground utility
vaults, manholes, tunnels, pipelines, or any cpen top
space nore than four feet in depth such as pits,
tubes, vaults, or vessels.

3.2 Oxygen Deficiency - Atmospheres which contain less
than 19.5 percent oxygen.

3.3 Flammable Atmosphere ~ Atmospheres in excess of 10
percent of the lower flammable limit of the material
in question. These are often toxic as well as flamma-
ble.

3.4 Toxic Atmosphere - Atmospheres having concentrations
of airborne chemicals in excess of permissible e':po-
sure limits as defined by federal or state regulations
or Threshold Limit Values (TLVs).
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4.  FPROCEDURE
4.1 A confined space entry permit ceontaining the applica-

ble elements of this section wil) be written ad ap-
proved prior to any entry into a confined space.

The confined space is to be emptied, flushed, cr
otherwise pruged of hazardous substancess

Pipes or lines which convey any kind of substance to
the confined space are to be disconnected, blinded, cr
have the valve locked off to prevent such substances
from entering the confined space while work is in
progress.

Electrical circuits to fixed mechanical equipment
which may cause injury if accidentially energized nust
be de-energized and locked out.

The air in the confined space is tc be tested for of?i
gen deficiency, flammable atmosphere, and any toxic
contaminants likely to be present. All tests of the
atmosphere are to be made by trained, competent per-
sonnel using calibrated eguipment.

Electrical equipment and lighting are to be explcsion
proocf when used in confined spaces subject to flamm-
able or explosive gases, vapors, or dusts. Extreme
care must be taken in dusty atmospheres because there
may be no indication of problems on atmospheric test
equipment, yet a hazard exists. Power tools should be
pneumatic when possible.

All work will stop and the confined space evacuated if
any indication of ill effect such as dizziness, irrit-
ation, or excessive odors are noted.

Welding and/or cutting in a ccnfined space shall re-
quire the use of a hot-work permit. cCutting gas cyl-
inders and welding machines will not be taken intc
confined spaces.
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4.9 All emplovees entering a confined space shall wear an
approved safety harness. When the confined space is
entered through a manhole or is deeper than the
employee’s shoulders, an approved life line should be
attached. When the nature of the space entered
invelves more than one employee and the fouling of
life lines could occur, the Safety Department should
be consulted.

' 4.10 Rescue equipment must be at the project site prior to
commencing work. Rescue egquipment will include extra
rope, safety harnesses, stretchers, and emergency
SCBA. No one should enter a confined space until ade=~
quate safety equipment is present to remove an uncon-
scious person.

4.11 A ladder is required in all confined spaces deeper
than the employees’ shoulders. The ladder shall be
secured and not removed until all employees have exit-
ed the space.

4.12 The project supervisor is responsible for evaluating
general safety hazards including permits, locking out
of equipment, adequate lighting, tools, etc. and is
responsible for assuring the confined space entry per-
mit is completed.

4.13 Confined space entry permits will be maintained in the
project file.

4.14 A copy of the confined space entry permit follows this
procedure.

5. CONFIN?D SPACE ENTRY PROCEDURES FOR SAFETY OBSERVER i

Emnployees entering a confined space must be under the con-
. stant surveilllance of a safety observer. It is the safety :
observer’s responsibility to follow this procedure:

o A valid confined-space entry permit must be at
the site.
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© Rescue equipment must be-available at the site.
© The safety observer nust know the location of
the nearest telephone and emergency numbers,
safety shower, and fire extinguishers.
o When welding or cutting is done in a confined
space, the safety observer must know how to
shut down the eguipment.
. © The safety observer must remain in constant

contact with the employees in the confined
space. The observer is not to leave his/her
assigned station space except to report an
emergency.




0 H M CONFINED SPACE ENTRY PERMIT
@ oo
am wm
Gooa on this Date Only: From: pm  og bm
Locauen: Project No.
Workers Authorzeo Envy: Work Morvtors: Work Monnors:

Desenpven of Jod or Spesal Procesures:

Employas Training and Pre-Entry Briefing

1. Sale Entry ana Rescue Training Conducied on:

(Qaze)
2. Mandalory Pra-Envy Briefing Consucied on: 5
Lais)
3. Does this Job Recuire Special Training? Yes D No
Contractor Notlfication
Conrecwr NovSed of: Permat Congons - Pownsal Hezercs NA
Lighting Requirements Specizl TooinEquipment Cammunication Devices
1. Ase Al Electnienl Dovices ntnnaically Sale? Yes (3 No (O
2 Have Al Power Coras una Tools Besn Visuaty inspected? Yes [ to T3
Vessel Preparation
1. Work Aren Isciaied wvih Siona/Bameny? Ys T3 O3
2. A) Energy Sources Locxea/Tagpea Our? Yes (3 N O
1. AY inout Lines Caopea/Binaed? Yo (3 N (D
4 Vesas Comems DrairesFiusneeNeuraized? Yo 0 (T
5. Vesssl ClosneaPurped? Yer [0 Mo
€. Veranuon Previded 30 Minuies Betore Entry? Yes [ No O
Pre-Entry Atmospheric Testing
Resding: Tine: irvals:
1. Test tor Qrygen Contert: % 0y
2 Testior Fumrmuoee Concenzraon: *% LEL
X Tast for Tone Concentrazon: pom of (TLVa, )
4. Testior Mest Syess Mazaro: sF sC woeGT
Emergency/Rescue Procsdurss
1. Locadon of Writen Emergency/Rescue Pan:
2 Type of Emergercy/Rescue Team Reawred: On-Site On-Site PromeNo.
Safaty Equipment
Personnes Protecove Equinmernt Reguired: Ares Safety Equiprment Required:
1. Se-Comamed Brea¥vng Apparans Recured? Yes [ Ne (T Type:
2 Porabie Avnosprenc Momor Reaurea? Yes T3 No O3 Type:

Permit Authorization
I contty that | Rave nspecied INe work area fof Salety and reviewed all s3ieTy Precausons recorded on this permi.
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] 1. POLICY
No employee is to break inte a line until a line entry per-
mit has been completed. The line entry permit is valid for
a single work shift only.
2. PURPOSE

This procedure provides requirements for brezking into lines
which contain or may contain hazardous materials.

PROCEDURE ~- PRE~ENTRY

3.1 Prior to beginning operations at a site, the potential
hazards associated with line entry will be recognized
and addressed.

3.2 Each line should be regarded as potentially full and
pressurized with a toxic, flammable product until it
is proven otherwise. Safe line entry regquires inves-

_tigation and pre-planning before work begins.

3.3 It is critical to determine the line contents in order
to assess the products’ toxic and flammable proper-
ties. :

o Trace line to each end. For example, identify
the pipe run between tanks or reactors. -

o0 Check for color coding. Many plants designate
line contents by their own color-coding systenmn.
Do not assume one plant’s code is the same as
another or consistent within each plant.

o If necessary, sample line contents.
3.4 Scaffolding or manlifts used for elevated piping must

be used according to manufacturer’s specifications.
Guardrails and tieoffs must be used.
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3.5 Portable lighting must be provided if area is not
sufficiently illuminated.

3.6 Any electrical lines near the work area must be
de-energized prior to beginning operations. Aall
electrical circuits are to be locked out.

3.7 Establish the level of protection (personal protective
equipment) needed for the job, as well as any decon-
tamination, secondary containment or spill response
procedures.

4. PROCEDURE -~ LINE BREAKING

4.1

Isolate the line by closing, locking, and tagging all
valves entering the line.

Lock and tag all electrical systems for pumps and au-
tomatic valves contained in the pipe run to be
entered.

Remove all free product by pumping or draining. Inert
or purge if applicable.

Biank or Disconnect Line -- Install some physical bar-

rier to prevent additional product from entering the
systen.

4.4.1 Insert a blank or blind in a line to block it
completely. This is important since valves
should not be considered trustwo-thy. Valves
have been known to leak even when fully
closed.

4.4.2 Make use of double block and bleed (two closed
valves within close proximity of each other
with an open drain line between), if avail-
able.

premenm =
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Prepare for Line Entrv

4.5.1

4.5.2
4.5.3

4.5.4

Enter

Establish exclusion zone. Zone should ke suf-
ficiently large to prevent unprepared people
from contacting line material from liquid
splash or vapor/gas emission.

Stage appropriate spill-control media at site.
Establish fire watch if necessary.

Review level of personal protective equipment
(i.e., respirator, clothing, gloves, and eye
protection).

Conduct air monitoring, including perimeter
monitoring, for possible releases and explo-
sive atmosphere survey or work area.

Stage appropriate working surface (i.e., lad-
der, scaffold, manlift, etc.)

the Line

4.6.1
406.2

Best plac. =0 enter a line is at a flange.

Use nonsparking tools, such as brass, toc loos-
en flange bolts if dealing with a flammable
material.

Slowly loosen top flange bolts first. If
pressurized, this will relieve it. If the
line still contains fluid, the material will
be noted as dripping or welling around the
flange. If these conditions are noted,
retighten and recheck purge procedures.

Because of possic.2 .eaks, no one will stand
adjacent to or under a flange when opening.
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4.7 The project supervisor is responsible for evaluating
all safety hazards and assuring that the line entry
permit is properly completed.

4.8 Line entry permits will be maintained in the projec:
file. . {

4.9 A copy of the line entry permit follows this proce-
dure. :
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LINE BREAKING PERMIT
(Good for One Work Shift Only)

am. am,
A) Date Time PMm. To g.m.
Location
Line cf Ecuipment
Potential Chemical Hazarcs
B) Safety Precautions
1} All emergency acuipment in position? (Eyewash and
salsty snower, soroent material, fire extinguishers, eic.) Yes No
2) Lines drained, purged and/or washed clean of material? Yes Not Necessary
3) Allvalves checked for positioning and tagged? Yes Not Necsssary
. 4) All electrical equipment locked out and tagged? Yes Not Necessary
5) Fire watch designated? Yas Not Necessary
6) Excuision zone roped off and signs posted? Yes Not Necessary

7) Personnel wezring acequate personal protecive
equipment for expecied hazard (consult site saiaty plan)? Yes Not Necessary

¢) LEL survey compieted? Yas Not Necsssary

8) Air monitoring equipment for poisonousAoxic substancs
availabla? Yes Not Necessary
10) Decentamination, spill response equipment and

procedures established, in place, and ready for response? Yes Not Necessary

T

11) All personnel briefed on procedures? Yes Not Necessary

| Cenily that ali necessary precautions have been 1aken in accordance to the lina breaking procedures.

Supervisor

Forman

. Site-Salety Officer

Line Breaking Crew

|
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1. POLICY
No work involving a flame or spark producing operations is
to be concducted without preparing a hot work permit and
following the provisions of this procedure.

2. PURPOSE

This procedure establishes requirements for cutting or burn-
' ing operations.

3. REQUIREMENTS

3.1 The site safety officer is to issue the hot work per-
mit for any flame- or spark-producing operation. This
procedure 1s to be conducted daily whenever such
operations occur.

3.2 This procedure is to be read and complied with by any
employee ccnducting hot work.

3.3 The OHM site supervisor or site safety officer will
complete the following procedures prior to beginning
hot work:

3.3.1 Conduct a visual inspection of area. Remove
any combustible material surrounding the work
area. Special attention will be paid to areas
where hot slag can fall or spatter. Any con-
bustible material which cannot be readily re-
moved will be covered or otherwise protected
from the hot materials. For example, covering
a combustible surface with one inch of soil or
wetting it may be sufficient.

. 3.3.2 Designate a fire watch. This person’s (or per-
sons‘’) sole responsibility will be to monitor

the welding or burning operation and have imme-
diate access to a fire extinguisher of suffi-

cient size and type for the potential combust-
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3.3.5

ible material. In addition, this person(s)
shall be trained in the proper use of the ap-
propriate fire extinguisher and be knowledge-
able of the emergency signal and evacuation
procedures as well as emergency shutdown
procedures.

Do not begin until all spaces, pipes, and sunps
have been opened and tested for the presence of
flammables. If any flammable or combustible
vapors exceed 10 percent lower explosive limits
(LEL), no work will begin until levels are re-
duced. As a rule, no hot work will begin when
any combustible vapor is present. °

Personnel working in the area of the hot work
will be alerted to the fact that hot work is
taking place.

A hot-work permit will be ccmpleted and posted

BURNING OPERATION SAFETY RULES

4.1 Wear adequate flahe and heat resistant apparel and ap-
propriate eye protection. This includes chipping op-
erations.

4.2 Ensure that the area below is roped off and posted if
work is overhead.

4.3 Protect personnel and equipment in near vicinity
against exposure from arc or sparks.

4.4 Observe good housekeeping practices:; keep excess hos-
es, cables, and equipment out of aisle ways, stairways,
and your work station.

4.5 Never use oil, grease, or pipe fitting compounds to
make up connections on oxy-acetylene welding equip-

ment.
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Store fittings in a manner to prevent ccntamination.

Do not interchange oxygen and acetylene hoses; cxygen
is coded green and acetylene is coded red.

Do not force connect;ons or strike or force valve
wheels.

4.8.1 Before connecting cylinders, read the label to
ensure that the proper gas is being used.

4.8.2 Cylinders must not be placed where they night
form part of an electrical circuit. KXeep cyl-
inders away from grating, layout tables and
piping systems that may be used fcr ground of
electrical welding circuits.

Open oxygen valves momentarily to remove dust or dirt:
stand on one side of the valve and avoid contact of
gas with any ccmbustible material.

4.9.1 Pressure-adjusting screws on regqulators will
be fully released before the regulatcr is at-
tached to a cylinder and the cylinder valve
cpened. Open the cylinder valves slowly:
stand to one side, not in front of pressure
regulator gauge faces when opening cy.iinder
valves.

4.9.2 Do not use adjustable wrenches on acetylene
cylinders; use the T-wrench provided. Keep 1t
in place at the cylinder.

4.9.3 Never open an acetylene cylinder valve more
than one and cne half turns.

Do not store tools or equipment in the recessed top of
an acetylene cylinder, and do not allow water to accu-
mulate there. )

Inspect the welding hose for defects before each use.
Keep hoses clear of equipment and hot slag.
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4.17

Do not use oxygen for cleaning, pressurizaticn, cr for
ventilation.

Do not relight flame on hot work whan in an enclosed
space. Allow time for gases to escape and then use
friction lighter.

A metal part which is suspiciously light prokably has
a void inside and an opening should be drilled before
heating. EIlectrical boxes at the end of cenduit
should be opened prior to cutting conduit. Valves on
both ends of piping should be opened.

Never lay work that is to be heated or welded on 2
concrete floor because when sufficiently heated, con-
crete may spall and fly with danger of injury.

Do not cut material in such a position that severed
parts will fall striking legs or feet of the operator
or assistant, or damaged gas lines.

When a flashback occurs, both gases should be shut off
~~ first oxygen, then acetylene. Before lighting the
torch again, see that it is cool and that no damage
has been docne to the torch, hose, or regulator.

Mark work "HOT" if left unattended or where others may
come in contact with hot surfaces.

When burning operations are to be stopped for a few
minutes during the course of the work, it is permitted
to clcse torch valves only. When work is stopped for
a longer period or is left unattended, the following
steps must be taken:

0 Close oxygen and acetylene cylinder valves

0 Open torch valves to relieve pressure, then
close again

0 Release regulator pressure adjusting screws
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4.20 3Before regulator is removed from a cylinder, the cyl-
inder valve will be clocsed and the gas released fron
the regulator.

5. PERSONAL PROTECTIVE EQUIPMENT

The normal personal protective egquipment worn when working

with hazardous materials generally provides inadeguate pro-

tection from flames or heat. The person performing the work
‘ shall supplement the existing equipment with the following:

o Welding gloves fashioned frcm leather or other
fire~-resistant material

o Apron or jacket fashioned from leather or other
fire-resistant material

o Chapps, if necessary, for leg protection

o Eye protection and face protection with
appropriate ANSI darkened lenses

o If necessary, flash-fire protecticn. Note:
normal chemical protective clothing is inappro-
priate for fire situations.

6. HOT WORK PERMIT

6.1 No employee of OHM is to begin hot work unless a hot
work permit has been obtained. It is the responsibil-
ity of the project supervisor to request this permit.
The hot-work permit shall be signed by the supervisor
and site safety officer and explained to each affected
employee.

6.1.1 It is the responsibility of the project super-
. visor to see that workers comply with all
safety practices of the hot work permit.
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6.2 The not work perwmit will be valid for a single work
shift only. On projects regquiring more than a single
work shift, a new permit shall be completed at the
start of each shift. The permit shall be displayed at
“he project site."

6.3 At the conclusicen of the prnject, the hot work permits
will be forwarded to the site project control techni-
cian and placed in the project file.




HOT WORK PERMIT
Date: Time:
Location:
Isssued to:

Site Safety CHicer:

Supervisor:

Do not cut or use other ope'n—ﬂame or snark producing equipment until the following precautions have

been taken.

Proteclive Equipment used

(Initial Each Item)

The location where the work is 10 be done has been personally examined.

Any available fire proiection systems are in service.

There are no {lammable dusts, vapors, liquids or unpurged tanks (empty) in the area.
Explosimeter reading <10% LEL

All combustibles have been moved away from the operation, or otherwise protected

with fire curtains or eQuivalent.

Ample portable fire extinguishing equipment has been provided.

Arrangements have been made to patrol the area for at least 1/2 hour after the work

has been completed.

The phone number for the local Fire Depanment is

This {orm must be filled out daily whenever HOT WORK is being conducted and

posted at the jobsite.
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1. POLICY
OHM and its contractors will provide a safe workplace for
construction/demolition activities in compliance with this
procedure, this manual, and all applicable regulations.
2. BURPOSE
This procedure provides fundamental safety rules specifical-
ly addressing construction/demolition projects.
3. JOB SAFETY PLANNING

3.1 In preparing the estlmate, a realistic sun of noney
for safety requirements in accordance with conditions,
company safety policies, federal and state safety and
health regulations, owner, and other regulatory agency
specificaticns is to be included.

3.2 Held a pre-jecb planning meeting socon afiar comereet
award to discuss:

3.2.1 Owner, company, regulatory agency require-
ments.

J.2.2 Hazards and control measures involving COMPANY
EMPIOYEES, equipment and materials (refer to
the federal and state safety and health regu-
lations for specific requirements to include
the following topics:

o Personal protective equipment required.

o Lighting for night operations.

© Fire prevention, fire fighting equipment.
o Ladders, scaffolds, nets, overhead protec-

tion and other temporary structure safety
requirements.
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o First aid and medical recuirements.

o Traffic patterns, haul rcad layout, desig-
nated parking areas.

o) Sanitary requirements, drinking water.
o Security.

Hazards and control measures involving
' nembers of the PUBLIC AND/OR THEIR PROPER-
TY. Address the following:

o Public wvehicular traffic expcsure =- need
for signs, barricades, flashers, flagmen,
detours, traffic lights.

o Public pedestrian and children - need for
temporary walkways, overhead protection,
watchmen, securing eguipment, fencinmgvand
other methods of protection and denial of
access.

© Railroad - protection required, notifica-
tion to railroads of our operation, secur-
ing train schedules, flagmen, signs,
warning signals, reduced speed, special
insurance

o Utilities -~ underground and overhead-lo-
cating and marking, notification of
schedules, special insurance.

o Use of flashing yellow lights on eguipment
working in and around traffic.

. 3.2.4 Prepare a site safety plan to be used as a
guide in ordering safety documents and in
developing the safety program at the start of
the job.
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) 3.2.5 Order safety ecquipment to arrive ahead cf
need. Spell out safety features desired on
new equipment being purchased. <Check rented
equipment before making agreements toc be sure
equirment has essential safety features.
3.3 Review Site Safety Plan:
3.3.1 Status of safety equipment ordered.
‘ 3.3.2 Any changed conditions and effect cn safety
requirements.
3.3.3 Notifications to railroads, utility
companies.
3.3.4 Contacts with insurance carrier toc obtain
their recommendations.

3.4 Safety inspection of egquipment: correct defibleﬂE;es
before equipment gces to work. Required safety fea-
tures must be installed on rented units.

3.5 Review safety program with subccntractors to familiar-
ize them with requirements for safety. Give them a
copy ©of the written progran.

4.

ORIZNTATION OF JOB SITE PERSONNEL

4.1

Each employee is to be instructed in the recognition
and avoidance of unsafe conditions and the regulations
applicable to his/her work environment to control or
eliminate hazards or exposures to illness and injury.

The following paragraphs describe the methods to be
used and records to be maintained in the indoctrina-
tion session and tailgate meetings.
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4.2.1 New employees working in non-office enviren-
ments shall be provided indoctrination as to
the company safety program job site rules and
safety rules pertaining to their job assign-
ments prior to beginning work. This orienta-
tion shall be conducted by personnel kneowl=-
edgeable in the requirements.

4.2.2 Upon completion of the review of the site
safety plan, workers will sign the ackncwl-
edgement.

PROTECTION CF THE PUBLIC

All necessary precautions shall be taken to prevent injury
to the public or damage to property of others. Precautions
to be taken shall include, but are not limited to the fol-
lowing:

5.1 work shall not be performed to any area occuﬁieﬂ'ﬁy
the public unless specifically permitted by the con-
tract or in writing by the constructicn manager.

5.2 When it is necessary to maintain public use of work
areas involving sidewalks, entrances to buildings,
lobbies, corridors. aisles, stairways and vehicular
roadways, trade canftractors shall protect the public
with appropriate gua2rdrails, barricades, temporary
fences, overhead protection, temporary partitions,
shields and adequate visibility.

5.3 Sidewalks, entrances to buildings, lobbies, corridors,
aisles, doors or exits shall be kept clear of cbstruc-
tions to permit safe entrance and exit of the public
at all times.

5.4 Appropriate warnings and instructional safety signs
shall be conspicucusly posted where necessary. In ad-
dition, a signalman shall control the movement of mo-
torized equipment in areas where the public might be
endangered. .
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(V)]

.5 Sidewalks, sheds, canopies, catch platforms and apzro-
priate fences shall be provided when it is necessary
to maintain public pedestrian traffic adjacent to the
erection, demoliticn or structural alternaticn of out=-
side walls on any structure.

5.6 A temporary fence shall be provided arocund the perinme-
ter of abecve ground operation adjacent to public
areas. Perimeter fences shall be at least six (6)
feet high.

They may be constructed of wood or netal frame and
. sheathing, wire mesh, or a combination of beth. When
the fence is adjacent to a sidewalk near a street in-
tersection, at least the upper gsectiocn of fence shall
be cpen wire mesh from a point not over four (4) feet
above the sidewalk and extending at least twenty-£five
(25) feet in both directions from the corner of the
fence or as otherwise reguired by local conditions.

Guardrails shall be provided on both sides of vehicu-
lar and pedestrian bridges, ramps, runways, and
platforms. Pedestrian walkways elevated akove adjoin-
ing surfaces, or walkways within six (6) feet cf the
top of excavated slopes or vertical banks shall be
proctected with guardrails. Guardrails shall be made
of rigid materials capable of withstanding a force of
at least two hundred (200) pounds applied in any di-
rection at any point in their structure. Their height
shall be arproximately forty-two (42) inches. Top
rails and posts may be two (2) inches by four (4)
inches dressed wood or the equivalent. Intermediate
horizontal rails at mid-height and toce boards at
platform level may be one (1) inch by six (6) inch
wood or the equivalent. Posts shall not be over eight
(8) feet apart.

5.7 Barricades where required shall be secured against
. accidental displacement and shall be maintained in
place except where temporary removal is necessary to
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perform the work. During the periocd a barricade is
temporarily removed for the purpcose of work, a
watchman shall be placed at all openings.

5.8 Temporary sidewalks shall be prcvided when a permanent

' sidewalk is obstructed by the trade contractor’s oper-

ation. They shall be installed in accordance with the
requirements listed above.

5.9 Warning lights shall be maintained from dusk to sun-
rise around éxcavations, barricades or obstructioens in
plant areas. Illumination shall be provided from dusk
to sunrise for all temporary walkways in both plant
and construction areas.

HOUSEXEEPING

A basic concept in any effective prevention endeavor is good
housekeeping. No one item has a greater impact on the over-
all success of a safety program for a construction pmagact.

The importance of good housekeeping is such that it nust ke
planned for from the beginning to the final clean-up. The
degree of attention given to housekeeping will normally be
reflected in the accident record, as well as in construction
efficiency.

6.1 During the course of construction, work areas, pas-
sageways, and stairs in and around buildings and
structures shall be kept clear of debris. Construc-
tion materials shall be stored in an orderly manner.
Storage areas and walkways on the site shall be main-
tained free from dangerous depressions, obstructions,
and debris.

6.2 The essential elements of good housekeeping are:

o Orderly placement of materials, tools, and
equipment.
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o Placing receptacles at appropriate lccaticns
for the disposal of niscellaneocus ruikbisn.
© Prcmpt removal and disposal of trash and waste
materials. :
© Locating air and water lines, welding leads,
and burning hose in positions that eliminace
tripping hazards.
7. SCAFTOLDING

7.1 The footings and anchorage for scaffolds shall be
sound, rigid, and capable of carrying the maxizmum in-
tended load without settling or displacement.

7.2 A safe means of access to and egress frem the weork
level must be provided. Ladders used for ac-
cess/egress must be secured at tep and bottcm. Ladder
frame scaffolds must not be offset or used wiffi~<Tther
scaffold frames.

7.3 No scaffold shall be erected, moved, dismantled, cr
altered, except under the supervision of competent
persons.

7.4 Scaffolds and their components shall be capable of
supperting without failure at least four times their
maximum intended load.

7.5 Guardrails and toeboards shall be installed on all
cpen sides and ends of platforms more than ten (10)
feet above the ground or floor.

WORK AREA PROTECTION

8.1 Open sided floors and rcofs. Any open area
four (4) or more feet above adjacent surfaces shall be
protected by a substantial gquadrail able to resist 200
lbs. of horizontal force, a steel perimeter cable, or
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a warning system.such as flagging or caution tage in-
stalled 2 nininun of six feet £from the surface’s ex-
pesed edge.

Floor cpenings. Flecor cpenings throuch which persen-
nel or material can pass should be protected by a cov-
er or barricade, substantial encugh to withstand any
anticipated load. Covers shall be anchored and iden-—
tified to prevent accidental removal cr displacement.

Warning signs, barricades, and flagging are to be used
to warn-personnel of potential or hidden hazards or
advise of intermittent activities which might endanger
ocutside personnel. They are not to be used in lieu of
more effective protection.

Ventilation. Adequate ventilaticn or localized ex-
haust may te required to satisfy the work environnent
requirement of OSHA (1926.55, 57). Such equipnent as
is recessary shall be furnished by the trade cowsrac-
tor unless other arrangements have been made in writ-
ing.

Illumination. If temporary illumination furnished by
others 1is inadequate, the trade contractor is respon-
sible to notify the construction manager of these cde-
ficiencies.

Protection of vertical rebar. Employees shall not be
permitted to work above vertically protruding rein-
forcing steel unless it has been covered or protected
to eliminate the hazard of persons falling on it and
being inpaled.
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1. POLICY
Contractcrs of CHM will comply with all applicable health
and safety regulations as well as OHM site safety plans.
2. PURPOSE
The purpose of the precedure is o provide OHM contracting
agents a method to verify contractor compliance with health
and safety requirements.
3. REQUIREMENTS

3.1 Contracting agents shall forward ccpies of the at-
tached docunents to prospective contractors or subcon-
tractors as part of the ccntractor prequalification
process.

3.2 OHM ccntracting agents shall assure completic the
Contractor Site Safety Rules Checklist and malntaln

copies with the project file.

3.3 Project managers shall maintain copies of forms at
project sites for issuance to contractors.

3.4 Contractor employees shall attend a site safety plan
review prior to the start of each project and sign the
acknowledgement.

3.5 Contractcrs who use OHM owned personal protective
equipnment or other supplies will sign the indemnifica-
tion and release agreement.

3.6 Copies of all the forms described here follow this
procedure




OHM

CONTRACTOR SITE SAFETY RULES CHECKLIST

The following check list shall be reviewed and signed by the prime contractor, and his suts, and CHM's
project manager or job site supervisor of designees, pricr 1o the scheduied stan of a job. While the job
is in progress, where applicable, hazardous operations permits shall be obtained on a daily basis, or
more frequently, 3s appropriate 10 assure salety.

General
E_j— All vehicles shall observe a maximum speed limit of 10 MPH, unless ctherwise posted. There
will Be no passing ¢t meving vehicles at job sites when narrow roads and shon-sight
gistances exist.

Hard hat and approved eye protection are required at all times except in designated areas.

Smoking or eating is permitted only in designated areas.

0 oo

Contractor is expected 1o maintain good housekeeping during the duration of work. Daily
trash pick up is required. At the end of the job the Contractor shall leave the job site in at least
as good an appearance and condition as it was found.

3 Contractor is 1o provide first-aid kit. Contractor hearby prescribes emergency hospital as
indicated below:
Hospital: Phone:

Address:

(] Review with site supervisor the emergency evacuation route and telephone location. In case
of emergency, notily site supervision immediately and call the appropriate servicl: -
Fire Depanment:

Ambulance:

Sheriff;

] OHM work rules also prohibit:

+ Possession or consumption of intoxicants or illegal drugs or narcotics
+ Violation of Federal and Slate safety regulation

» Gampling

» Possession of tirearms

+ Fighting, horseplay, or practical joking

» Sabotage or pilfering

+ Running, except in an emergency

[CJ Al accidents (personal injury or property damage) shall be reported 1o the site supervisor as
soon as emergency conditions no longer exist. The person invotved shall make a writen
accident repon prior to leaving the site, uniess prevented by emergency ccnditions. e.g.,
injury.
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D There shall be no perscnnel on the work sile except {or authorized contracior /
subcontraclor emplioyees without OHM management approval.

D OHM representative has discussed with the contractor and his subcontractors, the
nature of the potential hazards that may be encountered.

Hazardous Atmospheres and Hazardous Environments

D Contractor shali provide his own calibrated combustible gas / oxygen anatyzer or
other instruments for checking areas before confined space, hot work, or other work
in hazardous aimoscheres or envircnments. Contractor is responsible for all testing
and monnoring required by applicable regulations. No testing by OHM shall be in lieu
of above requirements.

[l

Contractor shall provide a stancby during confined space werk and a fire wa‘ch
during hot work,

[l

Hot work, contined space entry, line opening procedures. scatfolding, use of heavy
equipment, excavations and trenching, and other planned hazardous atmospheres
and hazardous environment activities shall be reviewed wilh site supervisor before
commencing work.

0

Contracter personne! shall know the location of the nearest fire extinguisher, fire
water line, safety shower, and eye bath. -

[

Any change of conditions around hot work, confined space, or other hazardous
atmosphere or hazardous environment areas which could affect previous test
readings or safety conditions shall invalidate all permits and approvals. Retesting or
reevaluation of the area, by a designated person, is required before work can be
resumed.

Contractors are expected to brief their employees and enforce these rules. OHM management
may sicp or suspena work, at no cost to OHM, any time the Contracior {ails 10 comMy = th
Thortec International Safety Requirements.

Contracior Signature Date OHM Reprosomat‘ivo Date
Signature

Name Printed Namae Printed
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INDEMNIFICATION AND RELPASE AGREEMENT

FOR AND IN CONSIDERATIOR OF the use by the undersigned of property
belonging to O0.H. Haterials Corp. (hereinafter referred to as "OHK") and
vhich w=ay include <full-face mask respirators, self-contained breathing
apparatus, and other equipment and supplies, and other good an@ valuable
considefation, the undersigned, for himself and his successors, and assigns,
does heredby release and discharge OHM, their officers, employees, agents,
and subcontractors £from any and all claims, actions, demands, damages,
costs, loss of services, -expenses, compensaticn, third-party actions, or
suits, including attorreys <fees, arising and resulting from the aforemen-
tioned use of property, equipment, or supplies belonging to OHN.

In particular, the undersigned, £or himself and his successors, and
assigns, agrees to save, hold harmless, protect, indemnify, and defend OH¥,
and its officers, employees,.agents, and subcontractors against any and all
claims, actions and expenses as above described, vhether for bodily injury,
property damage or destruction, or both, arising or resulting in any vay
from the use by the undersigned of property of OBM and agrees to save, hold
harmless, protect, indemnify, and defend OHK against any such claims,
actions, or expenses, referenced above, that might be brought against OHM by
any third persons or the heirs, successors, executors or assigns of the
undersigned. :

The undersigned acknowvledges by the signing hereof that he has care-
fully read this Agreement, understands the contents thereof, and has freely
and voluntarily signed the sanme.

VITNESS =y hand this day of ‘ , 19

.
SIGNED AND ACKNOVLEDGED
IN THE PRESENCE OF:
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WORXER ACKNCWLEDGEZIMENT

I HAVI RIAD THZ SITEZ-SATITY
UNDEZRSTAND ITS CONTENTS.

NAME

THIS SIT

DATE
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~ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION V&
® '\" 999 18th STREET - SUTE 500

DENVER, COLORADO 80202-2405

JUL 81 1089
Ref: 8HWM-SR

Mr. Donald L. Campbell

Office of the Program Manager

Rocky Mountain Arsenal

ATTN: AMXRM-PM

Commerce City, Colorado 80022-2180

Re: Rocky Mountain Arsenal (RMA)
Draft Final Task Plan, Hydrazine
Blending and Storage Facility
(HBSF), Interim Response Action
Implementation, June 1989,

Dear Mr. Campbell:

We have reviewed the above referenced document and the
accompanying Sampling Design Plan, Quality Assurance Program
Plan, and the Safety Plan for this IRA. We have the enclosed
comments. The more important issues were discussed at the HBSF
.Subcommittee on July 21, 1989, and were resolved in these

discussions with Army representatives. Please contact
. Linda Grimes at (303) 293-1262, if you have questions on this
! matter.
Sincerely,

onnally Mears
EPA Coordinator for RMA Cleanup

Enclosure

cc: Jeff Edson, CDH
David Shelton, CDH
Vicky Peters, CAGO
Lt. Col. Scott P. Isaacson
Chris Hahn, Shell
R. D. Lundahl, Shell
John Moscato, DOJ
David Anderson, DOJ
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COMMENTS ON THE DRAFT FINAL TASK PLAN, THE SAMPLING DESIGN PLAN,
THE QUALITY ASSURANCE PROGRAM PLAN, AND THE SAFETY PLAN FOR THE
HYDRAZINE BLENDING AND STORAGE FACILITY
INTERIM RESPONSE ACTION IMPLEMENTATION
JUNE 1989

1. Passages from the Decision Document, on pages 33, 34 and 52,
reflect EPA's understanding of the Army's agreed apprcach to
‘treatment of the hydrazine blending and storage facility
wastewater. The Army agreed to attempt lowering of the detection
limit for NDMA and extrapoliaticn of the treatment curve to attain
the Ambient Water Quality Criteria for NDMA of 1.4 ppt, prior to
release from the treatment system. Following discussions with
Army staff, it is our understanding that page 7, Section 1.2.4,
and page 9, Section 2.2.2, of the Draft Final Task Plan, will be
modified to reflect the approach agreed upon in the Decision
Document.

2. As discussed at the HBSF Subcommittee and as agreed by the
Army, we wish to emphasize that we fully anticipate compliance
with ARARs established for this IRA, during the onpost pilot
treatment studies. Further, all onpost treatability studies,
with potential for releases, are subject to ARARs analysis and
compliance.

- 3. Although soils and groundwater remediation are not within
the scope of the IRA, we recommend the development of a certified
reporting limit for the NDMA in soils, to be conducted during the
IRA work. These issues were discussed at the HBSF Subcommittee,
and the Army representatives suggested inclusiocn of this soil
sampling as part of the data gap soils study. We request that
soils sampling in the HBSF area following decommissioning be
considered a data gap and be addressed by that soil sampling
program.

4, It is our understanding that the assumption that destruction
of NDMA would appropriately destroy other contaminants (including
chlorinated hydrocarbons) would be further assessed during the
initial system tests to properly select compounds to be
monitored. Based on discussions with Army representatives, the

currently planned pilot testing and startup testing will include
this evaluation.

S. We have concerns that potential air release of NDMA was
evaluated for workers only and not offpost areas. At our
request, Army representatives have agreed to conduct an
evaluation of the potential for the exposure of offpost areas and
the placement of statements in the Task Plan to reflect this.

6. The plan does not monitor for BODg and chemical oxygen

demand of the effluent from the treatment system. The BODg and
chemical oxygen demand should be compared with the influent
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levels to predict the potential locading of BOD on the sewage
treatment plant. A discharge of 1,000 gallons of treated
wastewater with a high BOD concentration could have an adverse
effect on the sewage treatment plant, possibly causing a
violation of the effluent limitations in the NPDES permit.

7. Draft Final Task Plan, page 5, clarify the text that further
treatment of the 10,000 gallons of startup wastewater may be
necessary to achieve acceptable discharge levels. What is the
anticipated storage time in tanks?

8. Draft Final Task Plan, page 7, last paragraph, is there a
prediction of the anticipated quantity of rinse water produced
and subsequently treated by this system and released to the sewer
system? The decommissioning phase should review other methods to
decontaminate the storage units, since the levels of NDMA in the
air within the tanks used to blend, formulate, and store
hydrazine ranges from 0.20 ug/m3 to 28 ug/m3 (page 8, Draft Final
Safety Plan). ‘

9. Draft Final Task Plan, pages 5 and 11, we note that weather
impacts have been considered in the selection and design of the

electrical system. Have temperature effects on the UV/oxidation
process performance been evaluated?

10. Draft Final Task Plan, pages 9 and 10, and Draft Final
Sampling Design Plan, pages 5 and 6, the text states that
pretreatment may be necessary to remove sediments, metals, and
other contaminants.: The concentrations of other contaminants
should be better evaluated and Table 2.1 expanded to indicate
their levels. This assessment should include the analyses
results for pH, hardness (scale control on UV quartz tubes),
total organic carbon, chloride, ammonia, nitrate, etc. Also,
further testing should be done to better define the concentration
levels; for example, Table 2.1 lists UDMH at concentrations
ranging from greater than 5 to 1000 ppm. If the impact of
concentration variation on system optimization has been
evaluated, the results should be presented.

11. Draft Final Task Plan, page 11, since the catalyst has not
been identified at this point, its effluent discharge may not be
regulated as part of the NPDES discharge to the RMA sanitary
sewer. After a catalyst has been selected, notify EPA so that we
can assure proper monitoring is occurring.

12. Draft Final Task Plan, pages 12 and 13, the text states that
the supervision of the treatment process will be limited to 16
hours; will the reaction proceed unmonitored by an operator
beyond this point? Will there be checks/alarms to alert
temperature buildup or leakage; is there a remote alarm :
notification system? It is stated that an automatic shutdown




will occur in the event of a system failure; are any operator
- procedures required following automatic shutdown?

13. Draft Final Safety Plan, page 7, is ground water monitoring
being conducted for the inground concrete tank? Is this tank
covered?

14. Draft Final Safety Plan, page 7, from what drum filling and
washing operations were residues collected and stored in the in-
ground concrete tank?

15. Draft Final Safety Plan, page 7A, the figure should include
the location of the inground tank and the equipment sheds.

16. Draft Final Safety Plan, page 23, Section 6.6, what are the
predetermined concentrations against which ambient air levels
will be monitored? :

17. Draft Final Safety Plan, refer to earlier Comment 35,
regarding public protection, the system will be equipped with an
audible alarm activated when the Threshold Limit Value (TLV) of
0.1 ppm is exceeded. When the plant is unattended, the
audible/visual alarm will be activated, how will RMA personnel be
aware of the alarm; is there a remote alarm notification system?
Also, this section establishes a notification procedure, which is
not inclusive of .public notification. Procedures and levels must
be determined that are protective of the public and a contingency
plan developed for releases that could impact public health.

18. Draft Final Sampling Design Plan, pages 8 and 10, in regard
to the evaluation of the off-gassing from a non-ozone system,
there are contradictions. 1In one case, it is stated that the
off-gas stream will not be sampled; in the second instance, it is
stated that the off-gassing from the hydrogen peroxide process
will be evaluated. Please amend the text to clarify this
apparent contradiction.

19. Draft Final Sampling Design Plan, page 13, are CRLs

currently in existence for other contaminants of concern in the
wastewater?

20. Draft Final Quality Assurance Program Plan, pade 4, please
list what materials, other than anhydrous hydrazine and
unsymmetrical dimethylhydrazine, were loaded and unlocaded here.

Also, expand the text to include any history of spills of these
substances here.

21. Draft Final Quality Assurance Program Plan, pages 5 and 7,
it 1is our understanding that the Draft Implementation Document .
will address the treatment of the approximately 300,000 gallons
of hydrazine wastewater. Further, we understand that the

selection of the "full-scale treatment system" and its startup
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testing will occur following review and comment by the parties of
the Implementation Document (refer to Sections 22.13 and 22.14 of

the FFA).

Please amend the text to reflect that this agreed

procedure will be followed.

22. Draft Final Task Plan, the following technical information,
regarding the bench scale/pilot testing program, is requested:

a.

What type of reactor system is going to be used for the
bench scale test and what are the scale-up problems
associated with that system?

Are different intensity UV lamps to be evaluated in
this phase?

Are different UV wavelengths to be evaluated in this
phase?

What data will be generated to do the treatment
extrapolation for NDMA required by the Final Decision
Document?

Are different treatment pHs to be evaluated?

Will the effluent from the bench/pilot testing be
evaluated for the formation of degradation by-products
which have been observed in other testing?

Will pH measurements be taken on the influent and
effluent samples from the bench/pilot testing?

Will the sampling procedure minimize vapor space in the
sample containers to ensure that VOCs are not purged
from the sample during transport?




testing will occur following review and comment by the parties of
the Implementation Document (refer to Sections 22.13 and 22.14 of

the FFA).

Please amend the text to reflect that this agreed

procedure will be followed.

22. Draft Final Task Plan, the following technical information,
regarding the bench scale/pilot testing program, is requested:

a.

What type of reactor system is going to be used for the
bench scale test and what are the scale-up problems
associated with that system?

Are different intensity UV lamps to be evaluated in
this phase? ‘

Are different UV wavelengths to be evaluated in this
phase?

What data will be generated to do the treatment

extrapolation for NDMA required by the Final Decision
Document?

Are different treatment pHs to be evaluated?

Will the effluent from the bench/pilot testing be
evaluated for the formation of degradation by-products
which have been observed in other testing?

Will pH measurements be taken on the influent and
effluent samples from the bench/pilot testing?

Will the sampling procedure minimize vapor space in the
sample containers to ensure that VOCs are not purged
from the sample during transport?

FCD:July 31 , 1989:asap\hbsfrv.new

bcc: Connally Mears, 8HWM-SR
Linda Grimes, S8HWM-SR
Kay Modi, 8HWM-SR .
Bill Clemmens, 8RC
Mike Gaydosh, 8RC
Bruce Ray, 8RC
Mike Smith, CDM

E-6 S




‘ ‘

RESPONSES TO COMMENTS SUBMITTED BY THE
U.S. ENVIRONMENTAL PROTECTION AGENCY, REGION VIII, ON THE
DRAFT FINAL TASK PLAN, SAMPLING DESIGN PLAN,
QUALITY ASSURANCE PROGRAM PLAN, AND SAFETY PLAN FOR THE
HYDRAZINE BLENDING AND STORAGE FACILITY
INTERIM RESPONSE ACTION

Comment No. |

Passages from the Decision Document, on pages 33, 34, and 52, reflect EPA's understanding of the
Army's agreed approach to treatment of the hydrazine blending and storage facility wastewater.
The Army agreed to attempt lowering of the detection limit for NDMA and extrapolation of the
treatment curve to attain the Ambient Water Quality Criteria for NDMA of 1.4 ppt. prior to rclease
from the treatment system. Following discussions with Army staff, it is our understanding that
page 7, Section 1.2.4, and page 9. Section 2.2.2, of the Draft Final Task Plan, will be modified (o
reflect the approach agreed upon in the Decision Document.

Response

EPA’s understanding is correct, and the text of the Task Plan has been modified to reflect the
approach agreed upon in the Decision Document.

Comment No. 2

As discussed at the HBSF Subcommittee and as agreed by the Army, we wish to emphasize that we
fully anticipate compliance with ARARs established for this IRA during the onpost pilot treatnent
studies. Further, all onpost treatability studies, with potential for releases, are subject to ARARS
analysis and compliance.

Response

Comment noted.

Comment No. 3

Although soils and groundwater remediation are not within the scope of the IRA, we recommend the
development of a certified reporting limit for NDMA in soils to be conducted during the IRA work.
These issues were discussed at the HBSF Subcommittee, and the Army representatives suggested
inclusion of this soil sampling as part of the data gap soils study. We request that soils sampling
in the HBSF area following decommissioning be considered a data gap and be addressed by that
soil sampling program.

Response

EPA’s understanding that soils and ground-water remediation are not within the scope of the IRA
is correct; therefore, a CRL for NDMA in soils will not be developed during the IRA work. Soil
sampling for NDMA in the HBSF area was conducted in 1988 and 1989. The data and results
were presented in the "Final Phase I Contamination Assessment Report, Site 1-7, Hydrazine
Blending and Storage Facility, Version 3.2" (September 1988) and in the "Final Phase II Data
Addendum, Site 1-7, Hydrazine Blending and Storage Facility, Version 3.1" (February 1989). It
should be noted that no NDMA was detected at or above detection limits in either study and that
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the detection limit was lowered by a factor of 10 between Phase I and Phase II. The Army
believes that sufficient data already exist on NDMA in soils in the HBSF area and therefore does
not consider HBSF soils sampling for NDMA to be a data gap.

Comment No, 4

It is our understanding that the assumption that destruction of NDMA would appropriately destroy
other contaminants (including chlorinated hydrocarbons) would be further assessed during the
initial system tests to properly select compounds to be monitored. Based on discussions with Army
representatives, the currently planned pilot testing and startup testing will include this evaluation,

Response

EPA’s understanding is correct.

Comment No. 5

We have concerns that potential air release of NDMA was evaluated for workers only and not
offpost areas. At our reguest, Army representatives have agreed to conduct an evaluation of the
potential for the exposure of of fpost areas and the placement of statements in the Task Plan to
reflect this.

Response

EPA’s understanding is correct, and the following text will be added as a seventh bullet in
Section 1.1.3.2 of the Task Plan: "The EPA Industrial Source Complex Dispersion Model (EPA,
1987) will be used to determine whether exposure to Off-Post areas will occur if airborne NDMA
is released from the hydrazine wastewater treatment system."

Comment No. 6

The plan does not monitor for BODg and chemical oxygen demand of the effluent from the
treatment system. The BOD¢ and chemical oxygen demand should be compared with the influent
levels to predict the potentiai loading of BOD on the sewage treatment plant. A discharge of 1,000
gallons of treated wastewater with a high BOD concentration could have an adverse effect on the
sewage treatment plant, possibly causing a violation of the effluent limitations in the NPDES
permit.

Response

Based on the existing analytical results for hydrazine wastewater at the HBSF and anticipated
concentrations of NDMA, hydrazine fuels, and other organics in treated effluent from the
hydrazine wastewater treatment system, the BOD; and COD concentrations in the treated effluent
are expected to be insignificant.

To verify BOD; and COD concentrations in the treated effluent from the hydrazine wastewater
treatment system, BODg and COD analyses will be included in the start-up testing program.
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. Comment No. 7

Draft Final Task Plan, page 5, clarify the text that further treatment of the 10,000 gallons of
startup wastewater may be necessary to achieve acceptable discharge levels. What is the anticipated
storage time in tanks?

Response

Treated effluent from the chemical oxidation/UV treatment system will be stored in effluent
storage tanks prior to discharge. Samples of the effluent will be shipped for analyses to the
analytical laboratory certified for analysis of NDMA and hydrazine fuels. Based on the results of
the analyses relative to CRLs for these compounds, the treated effluent will be either discharged
to the RMA sanitary sewer or directed to the hydrazine wastewater treatment system for further
treatment,

The anticipated storage time for the treated effluent is approximately 30 days, the length of time
required to receive preliminary corrected results from the analytical laboratory.

Comment No. 8

Draft Final Task Plan, page 7, last paragraph, is there a prediction of the anticipated quantity of
rinse water produced and subsequently treated by this system and released to the sewer system?
The decommissioning phase shoul. review other methods to decontaminate the storage units, since
the levels of NDMA in the air within the tanks used to blend, formulate, and store hydrazine ranges
from 0.20 pg/m3 to 28 ug/m3 (page 8, Draft Final Safety Plan).

Response .

An estimate of the anticipated quantity of rinse water generated during decommissioning, subse-
quently treated by the hydrazine wastewater treatment system, and discharged to the RMA
sanitary sewer is not available at this tirne. An estimate will be prepared and will be included in
the Draft Implementation Document for decommissioning of the HBSF.

All decontamination methods were assessed in the assessment phase of the IRA and were
presented in the Final Assessment Document. The Final Decision Document for the IRA specifies
the decommissioning process.

Comment No. 9

Draft Final Task Plan, pages 5 and 11, we note that weather impacts have been considered in the
selection and design of the electrical system. Have temperature effects on the UV /oxidation
process performance been evaluated?

Response

Temperature effects on the performance of the UV /oxidation process treating hydrazine waste-
water from the HBSF have not been evaluated to date. These effects will be evaluated during the
start-up testing phase of this task. The temperature of the hydrazine wastewater will increase
during the UV/oxidation process. A chiller will be included with the hydrazine wastewater
treatment system to control temperature increase.
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omment No. 10

Draft Final Task Plan, pages 9 and 10, and Draft Final Sampling Design Plan, pages 5 and 6, the
text states that pretreatment may be necessary to remove sediments, metals, and other contaminants.
The concentrations of other contaminants should be better evaluated and Table 2.1 expanded to
indicate their levels. This assessment should include the analyses results for pH, hardness (scale
control on UV quartz tubes), total organic carbon, chloride, ammonia, nitrate, etc. Also. further
testing should be done to better define the concentration levels; for example, Table 2.1 lists UDMH
at concentrations ranging from greater than 5 to 1000 ppm. [f the impact of concentration
variation gn system optimization has been evaluated, the results should be preserited.,

Response

The impact of concentration variation on optimization of the hydrazine wastewater treatment
system has not been evaluated to date. Additional sampling and analysijs of the contents of the
three tanks that contain hydrazine wastewater at the HBSF will be conducted to better assess
concentrations of the parameters listed in Table 2.1 of the Draft Final Task Plan. Analyses for
parameters that may affect performance of the hydrazine wastewater treatment system (e.g., pH,
hardness) will be performed. The sampling locations, parameters, and methods of analysis for
this additional sampling and analysis wiil be presented as an addendum to the Sampling Design
Plan prior to the work being performed.

Comment No. 11

Draft Final Task Plan, page 11, since the catalyst has not been identified at this point, its effluent
discharge may not be regulated as part of the NPDES discharge to the RMA sanitary sewer. After
a catalyst has been selected, notify EPA so that we can assure proper monitoring is occurring.

Response

Comment noted. The Army will coordinate with EPA to ensure that necessary revisions are made
to the NPDES permit application where appropriate. EPA will be notified when a catalyst has
been selected.

Comment 12

Draft Final Task Plan, pages 12 and 13, the text states that the supervision of the treatment
process will be limited to 16 hours; will the reaction proceed unmonitored by an operator beyond
this point? Will there be checks/alarms to alert temperature buildup or leakage; is there a remote
alarm notification system? It is stated that an automatic shutdown will occur in the event of a
system failure; are any operator procedures required following automatic shutdown?

Response

No remote alarm notification system is planned, as an operator will be present at all times during
system operation. Instrumentation will be included with the system to monitor process parameters
such as temperature, pH, pressure, and flow rate. Real-time monitoring will be included for
airborne hydrazine fuels. Non-real-time monitoring will be performed for airborne NDMA.
Tanks within the system will include high-level alarms.
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. Operator procedures following automatic shutdown will be required. These procedures will be

outlined in the Draft Operation and Program Manual for the hydrazine wastewater treatment
system. This manual will be prepared prior to start-up operation of the system.

Comment No. 13

Draft Final Safety Plan, page 7. is ground water monitoring being conducted for the inground
concrete tank? [s this tank covered?

Response

Ground-water monitoring for the in-ground concrete tank/sump will not be conducted as a part
of Phase I of this IRA. The tank is not covered.

Comment No, 14

Draft Final Safety Plan, page 7, from what drum filling and washing operations were residues
collected and stored in the inground concrete tank?

Response

The statement on page 7 of the Draft Final Safety Plan regarding drum filling and washing
operations refers to page 1-13 of the Final Assessment Document, which states that dirty drums
and drums to be reused were cleaned before filling, and residues were poured into the in-ground
tank/sump. This statement reflects all information in the available documents.

Comment No. 13

Draft Final Safety Plan, page 7A, the figure should include the location of the inground tank and
the equipment sheds.

Response

Figure 3.1 of the Final Safety Plan has been modified to show the locations of the in-ground tank
and equipment sheds.

Comment No. 16

Draft Final Safety Plan, page 23, Section 6.6, what are the predetermined concentrations agamst
which ambient air levels will be monitored?

Response

The U.S. Occupational Safety and Heaith Administration (OSHA) Permissible Exposure Limits
(PELs) and American Conference of Government Industrial Hygienists (ACGIH) Threshold Limit
Values (TLVs) for hydrazine, MMH, and UDMH are as follows:

200083,130.10 - HSP
0829083089 E-11




PEL and TLV

Hydrazine 0.1 ppm
MMH 0.2 opm
UDMH 0.5 ppm

Comment No, 17

Draft Final Safety Plan, refer 10 earlier Comment 5, regarding public protection, the system will
be equipred with an audible alarm activated when the Threshold Limit Value (TLV ) of 0.1 ppm is
exceeded. When the plant is unattended, the audible /visual alarm will be activated, how will RMA
personnel be aware of the clarrm; is there a remote alarm notification system? Also, this section
establishes a notification procedure, which is rnot inclusive of public notification. Procedures and
levels must be determined that are protective of the public.and a contingency plan developed for
releases that could impact public health.

Response

No remote alarm notification system is planned, as an operator wili be present at all times during
systern operation. PMRMA has an established notification procedure that will be followed.

Comment No, 18

Draft Final Sampling Design Plan, pages 8 and 10, in regard to the evaluation of the off-gassing
from a nonozone system, there are contradictions. In one case, it is stated that the off-gas stream
will not be sampled; in the second instance, it is stated that the of f-gassing from the hydrogen
peroxide process will te evaluated. Please amend the text to . arify this apparent contradiction.

Response

Section 3.1.5 of the Sampling Design Plan refers to off-gas testing during bench/pilot-scale
testing; no off-gas testing is planned for the non-ozone unit during bench/pilot-scale testing.
Section 3.2.4 refers to off-gas testing during start-up testing; the selected treatment unit will be
tested for off-gassing during start-up testing. Whether an ozone or a non-ozor.e chemical
oxidation/UYV system is selected, provisions will be incorporated in the design of the hydrazine
wastewater treatment system to collect gases that may be generated in the unit processes and tanks
employed in the treatmen: system. The design will include a series of seal water tanks, through
which off-gases must pass. At the end of a batch run during start-up operation, the seal water
will be analyzed to determine whether off-gassing occurred during the run.

Comment No. 19

Draft Final Sampling Design Plan, page 13, are CKLs currently in existence for other con-
taminants of concern in the wastewater?

Response

Yes. CRLs exist for all contaminants listed on page 10 of the Draft Final Task Plan except (1)’
sodium hypochlorite and chlorine residuals, which do not have certifiable methods and (2) )
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dimethylcyanamide, N-N-dimethylformamide, 1-ethyl 1H 1,2,4-Triazole, and Silvex, which at
this point are considered tentatively identified compounds (TICs).

Comment No, 20

Draft Final Quality Assurance Program Plan, page 4, please list what materials, other than
anhydrous hydrazine and unsymmetrical dimethylhydrazine, were loaded and unloaded here. Also,
expand the text to include any history of spills of these substances here.

Response

The Final Assessment Document contains the information pertaining to history of loading and
unloading as well as spills.

Comment No. 21

Draft Final Quality Assurance Program Plan, pages S and 7, it is our understanding that the Draft
Implementation Document will address the treatment of the approximately 300,000 gallons of
hydrazine wastewater. Further, we understand that the sclection of the "full-scale treatment
system” and its startup testing will occur following review and comment by the parties of the
Implementation Document (refer to Sections 22.13 and 22.14 of the FF4). Please amend ihe text
to reflect that this agreed procedure will be followed.

Response

EPA’s understanding that the Draft Implementation Document will address treatment of approxi-
mately 300,000 gallons of hydrazine wastewater is correct. Selection of the full-scale treatment
system and its start-up testing, however, will occur during the design phase of the project and
prior to issuing the Draft Implementation Document. As discussed at the RMA Subcommittee
meeting on July 21, 1989, the full-scale treatment system has been selected, and, based on the
results of the start-up testing, any necessary modifications will be implemented and recommenda-
tions for full-scale treatment will be made. Modifications and recommendations will be presented
in the Draft Final Implementation Document for review and comment by the parties, per

Sections 22.13 and 22.14 of the Federal Facility Agreement.

Comment No. 22

Draft Final Task Plan, the following technical information for the bench scale/ pilot testing
program, is requested.

A. What type of reactor system is going to be used for the bench scale test and what are the
scale-up problems associated with that system:

Response

Three chemical oxidation/UV reactor system configurations will be evaluated during the
bench/pilot-scale testing program:

- Hydrogen peroxide/ozone (or ozone alone) in combination with multiple low-intensity
UY rays (254 nm wavelength): bench-scale

20003,130.10 - HSP
0829083089 E-13




- Hydrogen peroxide in combination with multiple high-intensity UV lamps (254 nm
wavelength): bench-scale

- Hydrogen peroxide/ozone (or ozone alone) in combination with a single medium-
intensity UV lamp (broad wavelength: 200 to 350 nm): pilot-scale
Scale-up problems, if any, are unknown at this time and cannot be predicted.
B. Are different intensity UV lamps to be evaluated in this phase?
Response

Yes, see response to Comment 22A.

C. Are different UV wavelengths to be evaluated in this phase?

Response
Yes, see response to Comment 22A.

D. What data will be generated to do the treatment extrapolation for NDMA required by the
Final Decision Document?

Response

Because of the volume of sample required to characterize the treated effluent generated from a
particular bench-scale or pilot-scale run, no sampling during the intermediate stages of a run is
anticipated. Thus, generation of concentration versus time curves or kinetic modeling for
treatment of NDMA is not an objective of the bench/pilot-scale testing program. Generation of
data for extrapolation of treatment for NDMA is planned for the full-scale start-up testing phase
of the task.

E. Are different treaiment pHs to be evaluated?

Response

Yes. Each vendor will provide recommendations regarding optimum pH for treatment of
hydrazine wastewater from the HBSF.

F. Will the ef fluent from the bench/ pilot testing be evaluated for the formation of degrada-
tion by-products which have been observed in other testing?
Response

Yes. Refer to pages 5, 7A, 8, and 14 of the Draft Final Sampling Design Plan for the parameters
to be analyzed in the final treated effluent samples.
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. G. Will pH measurements be taken on the influent and effluent samples from the bench/ pilot
testing?

Response
Yes.

H. Will the sampling procedure minimize vapor space in the sample containers to ensure that
VOCs are not purged from the sample during transport?

Respon

Yes.
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Sheil Oil Company @

One Shell Plaza
P Q. Box 4320
Houston. Texas 77210

July 17, 1989

0ffice of the Program Manager for Rocky Mountain Arsenal
ATTN: AMXRM-PM: Mr. Donald L. Campbell

Rocky Mountain Arsenal, Building 111

Commerce City, Colorado 80022-2180

Dear Mr. Campbell:

Shell 0il1 has the following comments on the Draft Final Task Plan for
Hydrazine Blending and Storage Facility Interim Response Action Imple-
mentation, June 30, 1989:

The text at Section 6.2 of the Quality Assurance Program Plan
could be misleading by suggesting that all of the compounds
listed in Table 6.2 are target analytes for this IRA. In fact,
the compounds listed in Table 6.2 are all compounds susceptible
to analysis by the respective method Tisted.

In Section 2.2 of the Draft Task Plan, why is the operating
schedule, i.e., 5-day week, 16 hours per day, treated as a
performance specification? Usually, best economies of capita:
and operating expense are realized by treating the operating
schedule as a variable.

Sincerely,

YN Y

R. D. Lundahl
Manager Technical
Denver Site Project

ROL:ajg

cc: Office of the Program Manager for Rocky Mountain Arsenal
ATTN: AMXRM-PM: Col. Daniel R. Voss
81dg. E-4460
Aberdeen Proving Ground, MD 21010-5401

O0ffice of the Program Manager for Rocky Mcuntain Arsenal
ATTN: AMXRM-PM: Ms. Kathryn R. Cain

Racky Mountain Arsenal, Building 111

Commerce City, Colorado 80022-2180
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cc:

Office of the Program Manager for Rocky Mountain Arsenal
ATTN: AMXRM-RP: Mr. Kevin T. Blose
Rocky Mountain Arsenal, Building 111
Commerce City, Colorado 80022-2180

Office of the Program Manager for Rocky Mountain Arsenal
ATTN: AMXRM-TQ: Mr. Brian L. Anderson

Rocky Mountain Arsenal, Building 111

Commerce City, Colorado 80022-2180

Mr. David L. Anderson

Department of Justice

c¢/o Acumenics Research & Technology
999 18th Street

Suite 501, North Tower

Denver, Colorade 80202

Oepartment of the Army

Environmental Litigation Branch
Pentagon, Room 20444

ATTN: DAJA-LTE: Lt. Col. Scott Isaacson
Washington, DC 20310-2210

Victoria L. Peters, Esq.
Assistant Attorney General
CERCLA Litigation Section
1560 Broadway, Suite 250
Denver, CO 80202

Mr. Jeff Edson

Hazardous Materials and Waste Management Division
Colorado Department of Health

4210 East l1th Avenue

Denver, CO 80220

Mr. Robert L. Duprey

Director, Hazardous Waste Management Division
U.S. Environmental Protection Agency, Region VIII
One Denver Place

999 18th Street, Suite 500

Denver, CO 80202-2405

Mr. Connally Mears, 8HWM-SR

EPA Coordinator for Racky Mountain Arsenal
US EPA, Region VIII, Superfund

999 18th Street, Denver Place, Suite 500
Denver, CO 80202-2405
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cc: Mr. Thomas P. Looby
Assistant Director
Colorado Department of Health
4210 East 11th Avenue
Denver, CO 80220
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_ RESPONSES TO COMMENTS SUBMITTED BY SHELL OIL COMPANY ON THE
. DRAFT FINAL TASK PLAN, SAMPLING DESIGN PLAN,
QUALITY ASSURANCE PROGRAM PLAN, AND SAFETY PLAN FOR THE
HYDRAZINE BLENDING AND STORAGE FACILITY INTERIM RESPONSE ACTION

Comment No. 1

The text at Section 6.2 of the Quality Assurance Program Plan could be misleading by suggesting
that all of the compounds listed in Table 6.2 are target analytes for this IRA. In fact, the
compounds listed in Table 6.2 are all compounds susceptible to analysis by the respective method
listed.

Response
The third sentence in the first paragraph of Section 6.2 has been changed to read: "Table 6.2

presents a summary of analytical methods used for analysis of wastewater samples along with the
compounds susceptible to analysis by each method."

Comment No. 2

In Section 2.2 of the Draft Task Plan, why is the operating schedule, i.e., 5-day week, 16 hours per
day, treated as a performance specification? Usually, best economies of capital and operating
expenses are realized by treating the operating schedule as a variable.

Response

' Comment noted. Based on previous chemical oxidation/UYV treatability work by IITRI with
hydrazine wastewater, the length of a batch-mode run was estimated to be approximately
14 hours. Thus, a 16-hour time period for one batch-mode run is estimated for start-up testing
of the full-scale hydrazine wastewater treatment system at the HBSF. Results of the start-up
testing will establish the optimal batch-mode treatment time for the full-scale treatment system.
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. No comments were received from the State of Colorado on the Draft Final Task Plan,
Sampling Design Plan, Quality Assurance Program Plan, and Safety Plan for the Hydrazine

Blending and Storage Facility Interim Response Action.
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